.iSToii  mnm  muKr 


HARBOR  POLLUTION 
AND 
HARBOR  DEVELOPMENT 


V3 


MIT  Hydrodynamics  Lab, 


^  ^MMTOfl  wtoeviL  n>'Uk P4 1  AiiimmSM. 


■    T 


s   ■■'■ 


,%-4-lZ- 


5"^ 


^ 


-\^1XcuCMj^cC 


\\c^\ocrr    RstL^lw   Co^^^.ff, 


HARBOR  POLL-JTICX   AXD  IIA73':r  rZ\-ELOP>EM 


*'^'%, 


?^ 


^inal  Dra:^t 


'^'  •     .  ~cc: 


docr.da  or  J^\.-:lc;,ii-- .      C::.  31    October  '<Ck2 
z:  tr,^  the  dcn^tzzle  chr,l]. 


{•;G.ro^~a  Gilt  o-f  j.lr. 


c^*i^—   .j^  vv.",^j    eOi.ve   o'oro'^  "^' 'r.  "^^ 


-r-.      v-"l 


J^v- 


•-'  '-•*  »i-'lj  '^-'  .J  ■  .  .  .  " 


-'.'.t^     i.-^_ 


.■-oor:-. 


^     c-'.lCi     1^0     0.1  G 


»-'  -^  —  w  ^  t'     , . 


i  1  ^;    -"' 


."c'.w     O^'.'l^O  u_-^.". 


:;^  r::.3:;o  c^:t    '^b:.!:-  berj.-j  e^. 
:-bic;'   v-i^hovit  pe.^alt.7  oi"  a  fins." 


'!/a3.t.er  I-jiir  /Jhit-ehill 
Boc~c-"-;   A  ■rC'DOf;r?.-'Dhic--.l 


-.'.czory 


The  present   and  projecced   future  levels    (assuiring  present    collec- 
tion  and   treat-.ent   policies)    of  pcllution  in    the  harbor  irr.pose   so-.e    con- 
straints  on  land  developments   and   related  activities   in   the  harbor. 
These    few   constraints    are: 

1.      Health  hazards   preclude   s-,;iir.7iin^   and   shellfish  harvesting   in 
sorr^e   areas.      Tnus,    such   acti-vities   should  not  be   planned   until 


iT;ore    detailed  engineering   studies    ^,followed  by    t'r.e  i: 


of   appropriate   action   for  pollution   abater.eut)   have  been   cor.- 
pleted. 

^.      *ne  sea  lettuce  proo^ezr.  nv:ieas    to   oe   consi.uere^^   anu   can  oest 
be  pos;^tive-.y   avoicea  ^y   ^^^^.^ng   or   crecgmg   ti-da-^.   Xa.ats   aaga— 
cent    to   developed   areas.      Local  e.-.perience   in   the   area   under 
consideration   can  be   used  as    a  rougn  guice   to   z'r.e.  probable 
significance   of    dais   probler.. 

3.      Oil   and   debris    contar.ihation  r.al'.e   an  eyesore   of   the   shoreline, 
and   are   a   detririent    to   recrearional  boating  and  a  hazard   to 
swirTir.ers.      Large   floating   debris   is   a  serious   navigation  haz- 

•-i .      -'.ari-nas   snou^d  oe   c<i^s^^7.cc  so  as    lo   a- — ow   a  Sl^^^^   cegree   ot 

tidal   flushing,    to   avoid   local  pollution  probleirs    arising   froti 
the   intensive   use   of  pleasurecraf t   as    "suirrr.er   cottages". 

5.      Existing   sewer   outlets   and  overflows   in  projected   fill   areas 
will  have   to  be   located,    and   appropriate  means   provided  to 
handle    their   flow. 

At  present,   many  proposals    for   the  abateaent   of  various    types   of 
pollution   are   under   consideration,    ranging  from  debris   removal  studies 
involving  perhaps   a   few  million   dollars    to   a  major   "deep   tunnel"  and 
sewer  outfall   plan   costing  over  half   a  billion   dollars.      UT^ile   the  bene- 
fits  to  be  gained   from  some   of   the  more  extensive   proposals  may  not   jus- 


tify   Che  hi-h   costs    involved,   both    the   tar.sible  benefits    to  na-/isation 
and   the  intan-ible   esthetic  be::efits   indieaf-    that   existing   law.    relevant 
to   oil  plllution   and   debris    control  should  be  strictly   enforced.      More- 
over,   local   pollution  near   t'r.e  sewage    and   sludge   outfalls   n^y   possibly 
be   subject    to  sorr.e    reduction    Lhrou£:h    the   installation    of   r.ore  effective 
outfall   diffusers.      Both    the   condition   of   the  fnner  Harbor  areas    and   the 
efficiency   of   the   Deer  Island  plant   can  be   enhanced  by   carrying  out    tlie 
needed   repairs    to   the  Metropolitan  Se-.:erage   Systen,    especially   the   cver- 
flov;  outlets,    as   outlined  in    the   Ca:.,p,    dresser,    and  McKee   report    (5). 

The   abundance   of  studies   and   the   lack   cf   data  encountered  during 
this   brief  study  indicate   that    further  studies   should  be   directed   to 
obtaining   accurate,    quantitative   data.      Specificaxly,    the   following   itet;3 
need   further   definition: 

X.      Pollution  sources   of    the  various   types  need  better  docu-.enta- 
ticn,    including   location,    type   of   o\:.clat   structure,    quantity 
and  quality   of  effluent,    and   variations   in   flow. 
xac   ass^f.ilation   and   transport    of  pollutants   in    the  vjaters    of 
the  harbor  need   zo  be   detertiin^a   using   appropriate    field  stud- 
ies   as   necessary/. 

3.  Major   development  projects    —  i.e.,    those  which  would  strongly 
affect   the  harbor  hydraulics,    and   thus   the  distribution   of  pol- 
lutants  in   the  harbor,   should  be   undertaken  only   after   appro- 
priate  studies,    including  perhaps  modal  studies   or   field   tracer 
studies,    have  been   acccr.plished. 

4.  Proper  satipling  and  analysis   of   the  effluent   quality   from   the 
major  outfalls   —   Deer  Island  and  Nut  Island  —  should  be   done 
on   a   continuous   basis.  ■ 

There  are,    at  present,    a  large  number  of  agencies   at  various   levels 

of  government  which   are,    or  should  be,    concerned  with  harbor  pollution. 
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A  liiC    Cprob:.biy   iiiconpieza)    is   preocr.ted  ir.  Apper.di:-:  A.      Clearer  lines 
of   responsibility    and   author:- ty   need   to  be   drewn,    and  better   channels   o; 
coruHiunication  established. 

1i"ie   relation  betv.'een  harbor  poll-ation   and   t.'m  introduction  of  new 
industries   is   another  aspect    of   the  problem.      Aq^uaculture   -   the   fariring 
of   fish   and  shellfish   -  is  but    one  exair.ple   of   a  new  industry   that   r;,ay 
potentially    develop    in    the  harbor.      It   is    difficult    to  plan    for   such 
activities   at   the  present;   r.o'.vcver,    i;;   is    i:.;portanz    to  preserve   the 
options   of  nttracting  new  ind'Uotries  by  preventing  extreirte  -   and  effec- 
tively  irreversible  -  pollution  of    the  harbor. 
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3.      Non-sew£^e   '^cll^z'Lcn,    such   as   oil  slicks,    debris,    and   refuse. 

Sanitary   seuage,    rav   or  partially   treated,    reaches    the  harbor  by 
a  variety  of  means,    including   direct    discharge   from  outfalls   at  Deer 
Island  and  Nut   Island;    "hicden"   outlets    fror.  buildings   adjacent   to    the 
harbor;    discharges  by   ar.d   into   rivers    tributary   to   the  harbor;    storir. 
overflows    fron:   the   cof.bined  sewers   serving  f.uch   of  Boston   and   adjacent 
cities;    and  r.alfuncticning   combined  sewer   overflows    (nany   of  which   con- 
tinuously  discharge   fresh  wastes   into    the  harbor) .      The   resulting  pollu- 
tion proble'iTi  consists   of: 

1.  Health  hazards,    associated  with  water   contact  sports.      (Note 
that  sorr.e  virus   r^y   survive   chlorination   of  sewage.) 

2.  Adverse   effects   on    fish,    shellfish,    and   other  wildlife. 

3.  Esthetic  pollution   —   objectionable   odors,   sludge   deposits, 
and  generally    unattractive  v;atu.r£,    especially   over  sewage   or 
sludge   outfalls. 

Pollution  by   sanitary   sewage,    ujiless   gross    and  malodorous,   has   little 

serious   influence   on   land   develop~ent   projects,    as   evidenced  by   the 

high-rise   apartr.ents    appearing   along    the  waterfront. 

Pollution   caused  by  nutrients    fror.i   treated  sewage   is   another  prob- 

leti.      There   are   presently   no   econorr.ical  r.ethods   of  sewage    treatn:ent  which 

rer.ove  soluble  phosphorus,   nitrates,    arjnonia  nitrogen,    and   certain  other 

inorganic  nutrients.      These  nutrients: 

1.  cause  phytoplankton  growth,    resulting  in  greatly   reduced  dis- 
"  solved  oxygen   levels,   which   adversely   affect    fish   life. 

2.  encourage   the  growth   of  sea  lettuce.      During   low   tide,    sun- 
light  causes    the   decomposition  of   lettuce  growing  on    tidal 
flats;    this    decomposition   is    accompanied  by   the  nauseous   odor 
of  hydrogen  sulfide,   which   gas   may  be  evolved  in   concentrations 
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large  enough   to   cci'u^e   discolorauior.   of  housepaints.      Tnis   prob- 
leir.  has   beea  serious   principally  in   the  Winthrop   area,   where 
rer.oval  of   the   adjacent   tidal   flats -by  ^dredging  has   provided   at 
least   tcuporary   relief.      (Earlier   reports    that  sea-lettuce 
^  gro'v%'th   could  be   conurolled  by   spreading   lime   on   the  tidal   flats 

appear    to  be  r.-.is2uiled.)      The   possible   grov;th   of  sea-lettuce 

i  .         ^,  -   ^.       .       ,  .       .  ...  ,.  , 

,  xn   otner   areas   oi   tne   naroor  is   irapossioie   to   predict;   nowever, 

if   the  nutrient   pollution   dees   not   increase   areas   presently 

free   of   sea-let ;uce    are   likely   to   re~.ain  so. 

Miscellaneous  wastes    and    floating   debris    are  perhaps    the  ".ost   ser- 
ious  prcbler:  because   their   causes   are  in  r.eny   cases   very   difficult    to 
control. 

1.  Floating  oil   fror.  accidental  spills,    transfer   activities,    etc., 
coats      boat  hulls,    shoreline   structures,    etc.      In   larger   ccn- 

I  centrations,    it    adversely   af feces    fish   and  wildlife.      In   addi- 

tion,   it  has   been   speculated   thau   the   release   of  oil  products, 
which   possibly    contain   carcinogens,    into   the  ir.arine  environ- 
Ti'.ent,   r.'.ay   cause   introduction   and   concentration   of   these  harr.ful 
fractions    into    the   food   chain.     (1) 

2.  The   larger   debris   —   logs,    ti:-bers,    etc.    —  presents   a  serious 
nasara  to  navrgau^cn. 

J.       .ne   trasn   ana   reiuse   z-s   unsigni._y,    especiaj.^y   as   it   cola.ects   on 
shorelines.      It    can   also  be   a  nuisance   or  hazard  to   s::.all  boats 
(e.g.,    ropes    fouling  propellers,    etc.),    and   a  hazard  to   recre- 
ational  users   of   the   shoreline. 

These   last    two  najor   categories   —  pollution   caused  by  nutrients 

I 
I 

and  by  oil  and  debris  —  present  the  most  significant  linitations  on 
shoreline  development.   Two  methods  would  apparently  eliniinate  the  sea- 
lettuce  problem.   One  would  be  to  construct  a  long  outfall  that  would 
transport  all  sewage  to  a  point  outside  the  harbor.   The  other  would  be 
to  remove  the  tidal  flats,  either  by  dredging  or  by  landfill.   It  is  not 
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Ccrra-xP.,    ..ov;£ver,    t/.^t   rer.oval   of  the  tidai   flars  v;ould  be  peminer.t; 
ridal   cui-rvbr.rs    and  v;avi   action    trar-spor'^ing  sedir.-.eats  niay    cause   then;  to 
build  up   again.      Preble-^    of   oil  pollution   are   easing  soir.ewhat,    as   ef- 
fo-rts   increase   to   clean   up   shipping   operations.      Substantial   control  of 
debris    could  be   effected  by   szrict   enforcerr.ent    of   dur.ping    and   debris 
disposal   regulations,    and  by    rer.;cval   of   dilapidated  shoreline   structures 
s^.d  abandoned  vessels. 


IN  BOSTON  KAR30R 

EXISTING   LE\^£LS   07  PGLLUTJCa 

A  series    of  ir.easurir.ar.LS   by    the  Federal  Water  Pollution    Control 
Adn;ini£tration    (K:?CA)    in   July-August .    1967    (2),    (3),    (4)    showed  severely 
degraded  water  in    the  dovrnstrean  reaches   of   the   Cnarles   River,    attributed 
mostly    to   discharges    fror.  combined  sewers.    (Cor-.bined  sewers    are   designed 
to   accommodate  both  sanitary   sewage   and  storr:  drainage.      Since   it  would 
be   too  expensive   to   allow   for   ^he  heaviest   rainfalls   in   the   design  of   the 
inain   interceptors    and   the    treat::;int  plants,    co~bined  sewers    are' usually 
designed  with  overflow  outlets   to   the   rivers   or   the  harbor  for   the  pur- 
pose  of   direct   discharge   curing  heavy  stores.      At   such   tir/.es,    so-.e  sani- 
tary  sewage   enters    the    receiving  waters    untreated.)      Sir.ilar  problerus 
exist   in    the  Mystic,    Maiden,    Chelsea,   Neponset,    and  ;:ey;;^outh   Fore   Rivers. 
Tr.e  Chelsea  River,   moreover,    is  seriously   polluted  by   oil  sludge   frora  oil 
terr.inal   facilities   in    the    area. 

In  Boston  Harbor  proper,    direct   pollution,    as   indicated  by   the 
presence   of  more    than   200   polychaete  woi~.s   per  square   foot   of  bottom 
area,   was   present   in   about   30%   of   the  harbor   (Polychaetes   are   a  type   of 
worm  that   thrive   in  water  so  polluted   that   few  other  bottom-dwellin" 
organisms    can  survive.      Generally,    the   population   density  of   these  worms 
I    increases  with    the   degree   of  pollution.)      Gross  pollution,   indicated  by   a 
polychaete  population  of  over   1000  per  square   foot,  was  present  in  30%  of 
L  the  harbor.      Figure   1  shows   polychaete  populations   in   the  harbor.' 

Under   the  water  quality  standards   established  by  Massachusetts,    as 
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fro:n  Pollution  of  the  N^vj^-able 
"■.v'a tors_  of  Bos"Oon  Harbor 


liszed  in   ?vcfer<^nce    (4),    there  vcre  r.o   ::rei.3   cf   zhe  harljor  vhich  striccly 
con-.plied  with  r.iniTT-.uin  staiicards    of  w^tcr  quality   for  swinging  or   recre- 
ationd  shellfishins   pur-j->o::>cs .      In   the   3u:r..Gr   of   1968,   hovNrever,    iinprove- 
uients   in   the  quality   of    the  effluent   fror.i  Deer  Island   allowed  the  opening 
of   several  beaches   in   the  southern  part   of  the  harbor.      Illegal  swir^irdns 
and  shellfishing   in   other   arcaa    ia    aceor/.panied  by   soir.e    risk   of   disease. 

.A.11   reaches   of  Boston  Harbor  shovred  excessive   concentrations   or 
inorganic  nutrients,    anrr.onia  nitrogen,    ana  phosphorus. 

It  u.ui>t   be  noted   that    fccilities    at   Deer  Island  have   only   started 
functioning   since    the  sur.;.-.er   cf    19o7.      Thus,    the  r.-.easurei:.ents    taken   at 
that    time   probably   show   the  harbor  to  be   considerably  worse   than   it   actu- 
ally  is   now.    (Tais    applies   specifically   to    7.v?CA  data   tal-^en   in    the   Outer 
rlarbor.      Several  beaches    that   v;ere  not   open   in   IS 67   are  now   open,    due   to 
improved  water   conditions.) 

In   addition,    an   increasing  nuT.ber  of   local  probleTr.s   exist.      The 
Fort   Point   Cliannel   is   polluted   to  such   ^n  extent   that   it   greatly   resem- 
bles   raw   s^'v.'^.^c- .      SJ.uJgc    di:po..lL:.    o..    Lhc  b^'Li-i'...   of    the    cb.annel    average 
about    three    feet   thick,    and   the   organic   matter   in    the  sludge    decomposes 
without   ox-ygen.      Tee   resulting  gases    (methane,   hydrogen  sulfide,   etc.) 
cause   occasional  large  masses   of  sludge    to,  rise   from   the  bottom. 

Some   areas   of    the  harbor^   of  which   the  Winthrop   area  is   the  most 
outstanding  example,   have  been  plagued  vjith  the  odor  and  paint   discolor- 
ation problen-3   associated  with    the  decay  .of   sea-lettuce,   which   thrives   on 
the  nutrients   contained  in  treated  sev7a£e.      Nutrients   are   the  "end  result" 
of   sewage   treatment;    they   cannot  be  eliminated   from  the  harbor  by   treat- 
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ir.ent.   facilities    alcne.      Coc.olcCv?.   eliminatioii   could  only  be   accoa^plished 
by   ti-cnsportin^    the   treated   i-ov/a^e   out   of    tae  harbor,    as   throv^h   a  lor-s 
oceaa   outfall.    (A   ten-rale   lor.3  outfall  serving  Xut   Island   and   Deer 
Island  \vOuld   cost   about    SIGG  inillion.      No   data  are    available,   however,    to 
show   the  effects   of  various   outfall  lengths.)      Efforts    are  being  r.-Lade 
elsiiV.'here   to   cor-.bat    this   prcble-    (for   e:-:a;v.Tlej    in   the  Oslo   Fjord,   Noi-vay)  ; 
efforts    should  be    investigated   further.      Studies   have    shouT.    that    sor;.e    of 
trie   discharge    from  th.e  Beer   Island   treatr.ent   plant    returns    directly    to 
Win  th  r o  p   H  arb  o  r .    (  6  ) 

Sludge    can  also  be   a  problen-^  as   it   is   discharged   fron  Deer   and  Nut 
Islands    (the   Nut   Island   disciiarge   is    loc^.ted   in   ?r>_sident   Koads)  .      Sluage 
has  been  observed   floating  in  side   areas  between   Long  Island  and  Deer 
Island,    after   discharge,    ar.d  before    it    settles    to    the   bottor.;. 

SOURCES    OF  POLLUTIOX 


The  most   iir.portant    contributors   of  pollution   to   the  harbor   are: 

1.  7ne   outfalls    of    the    ^metropolitan   Sewerage   System    treat-.ent 
P-i-unts    at    Deer   xs^c.nd   ana  Aut   j-S^-anc.       *ne   current    ar\'— weatner 
discharge   at   Deer  Island   is   about   fcCO    cfs;    that   at   Nut   Island 
is   about   140    cfs.      During   rainy  weather,    ::he  discharge   at   Deer 
Island  r>ay   reach   950-1050    cfs,    and   that   at  Nut   Island  tiay   in- 
crease  si~.ilarly. 

2.  Combined  sewer  overflow  outlets.      An   inspection   in  Boston  by 
Camp,    Drasser,    and  McKee    (5)    revealed   73   combined  sewer  outlets 
(Out   of  approicLiaately   90  knowni   to  exist.      The  others  were  not 
found.),   many  of  which  were   in   the  Inner  Harbor,    or  on   the   far 
downs treani  reaches  of  rivers    tributary   to  the  harbor.      Of   the 
73  outlets,    35  were   found   to  be  in  unsatisfactory  working  con- 
dition;   22  were   discharging  moderate   amounts    of  raw  sewage,    and 
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15  "Were    ci3char7in2    continuously.      Ic    is   uncartain  hew  r.;any 
outlets  r.ny  have  been   overlooked  by   tnis   inspection,   because 
written   records   of   zhe  sewers   do  not  exi-st- -in  cany   cases;   r.ore- 
ovt-.r,    there  r.iay  be   rou3,hly   z'r.c:.  sair.e   nu;'..ber  of   combined  sewer 
overflows    in   otiiCr   ci  tic.;    rrnd   tovjnr.   bordcrip.2   the  harbor,    and 
on    tribuuaj-y    riv^r;:..      I'i^ure    2   shi..WL;    the   dry-weather  behavior 
of    the   coiabined  s>.;'.;er   overflows    found   in  Boston.      Appendix  3 
discusses    this    proble-.   in  nore    detail. 

3.  Municipal  wastes    froni  hull   and  Boston.      Raw  sev.'age   forr^ierly 
entered  the  harbor   fro..;  Moon  head  at   the    rate   of   about    1.5    cf s . 
1Y.C.  luajority   of    this    flow  ha.-;   been   diverted    through    the   Deer 
Island  plant,   'nowever,    and  plans   exist    to   divert   the   reraainuer. 
Tne  Town   of  Hull  still   discharges    untreated   sewaje   at    the   rate 
of   about   0.6   CIS    into  Nantashet    ho  ads .      This    is    a   eo.r.paratively 
unirriportant   £rr.ount. 

4.  Industrial  waste   disc.-.ar^e.      .'^  variety  oi  pc-lutants   are   car- 
raed   into    the  haroor   ay  "water  whi.eh   .'.as   'ds-^Ti   used    lor   Z-ncus trial 
cooling,    processing,    etc.      Ve-ry   little   data  on   industrial  pol- 
lution  is   available;   hov.''c;ver,    a  study  presently   underway  by   the 
Massachusetts   Division  of  h'ater   Pollution   Control   should   define 
this    source  better. 

5.  Rivers   tributary    zo   the  harbor.      Ma;ry   town.s  with   co-.bined  sew- 
e"rs   discharge  wastes   into   tributar"/   r-vers.      i,n  adaition,    :.n- 
dustrial  wastes    and  spills   get   into   the   rivers.      Th-us,   by   the 
time    they  enter  the  harbor,   fiany   of   the  rivers  have  beconie 
substantial   contributors    to  pollution. 

6.  Watercrafc  v.-astes.      haw  sewage   is   discharged  to   the  harbor   from 
ships    and   i.leasurecraf t .      The  volume  involved  may  not  be   crit- 
ical,  but   local  problems  m.ay   occur,    due   to   the  proximity  of 
these  boats    to  shore.      Ways   are  being  sought  to   deal  with  sew- 
age  from  ships,   but   cost,    inconvenience,    and  lack  of   federal 
action   toward  imposing  national  standards   are   important   draw- 
backs.     Obviously,   Boston  cannot  independently  impose  strict 
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\_f  s^^  k  vy  *v 


D  Outlots  in  satisfactory  condition 
X   Outlets  discharging  most  of  the  tims 
A  Outlets  dischartiin^  all  of  the  tine 


Data  from  Camp,  Dresser,  £:  McKcc 
report;   September,  1 96? 
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star.dards   on  ships    usinG    uhc  harLor  v.'ithojt   losing  much   trade 
to  more   lenient  ports.      vJastes    fro:;,  pleas urecrafts   are   gener- 
ally uiininal,   but   riay  becG.-.\e  serious   pfo'>ieir.s' near  marinas. 
T:".e    cost    of   operatir.3.   a  boat    causes   r.any   people    to  use    t;ie^r 
hoaZ2    as   sufj.er   cctt„_as  uhile  dochcc   at  uiarlnas .      The  poten- 
tial   for   sev/age  buildup    is   quite   apparent.      A  Senate   docuT^ent 
deals  with   this    problc:;.  in  t.ore   detail    (^C)  . 
7.      Gil   leakage   and   s~,^ll   spills.      Lealca2,e    fro-\   oil  terminal   facil- 
ities   in    certain   areas,    especially   along    the   Chelsea  River,    has 
caused   local  prcblet.s.      In   additionj    accidental    large   spills 
occasionally    creat.^   problerr.s    of  raore    consequence.      Legislation 
is  now  being    forr.;ulated  which   should  help    the  situation;    :Ln 
addition,    industries   seen  to  be  -ore   than  normally  willing   to 
cooperate   on    this   rr.atter.      For  exa;r.ple,   -.ore   than   10,000    :.eet 
of  plastic  boor.,    purchased  by   industry,   will   soon  be   available 
for   containing   spilled   cil   in   the  harbor. 

The   use   of  er.ulsi_fying   a.£en_t3    to   disperse   spilled  cil   should 
be   strongly   discouraged  until  the   consequences    are  better 
:     understood,      \Chile  non-toxic   agents    are  available,    the  biolog- 
i    ical  effects   of  oil   contar.ination   are   probably   aggravated  by 
'     using    this    approach   on  a   regular  basis. 

In    addition    to    these   sources  which    create  w,:.ste    that    dissolves    in 

or  fa.xes  with   the  water,    a  nu:;.ber  of   other  sources    contribute  w^aste    that 

regains   separate   fron   the  water: 

S.      Debris   and  refuse   frca  barge   operations.      Barging   activities 
associated  with   the   transport   and  burning  of   debris    froa  demo- 
lition  activities   introduce  substantial  amounts    of   litter  to 
the  harbor. 

9.      Dilapidated  piers    and  v;harves,    and  abandoned  vessels.      Decay- 
ing wooden  structures   on   the  shoreline  and  abandoned  sunken 
vessels   shed  miscellaneous  boards,    shingles,    and  timbers,   which 
can  become   a   distinct   navigational  hazard  when   floating  in   the 
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harbor.      Ir.   cdditior.j    z  g-.-es-Z   d 
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cropped  inco   uhc  harbor  during   de-.clition   of  v;aterfront  struc- 
tures.     Much   of    thlo   d>^b ris    could  be   coritalwed  by  placing  a 
boom   around   the   deinolicion   activities,    and   then    collecting   it 
at   tne  end   or   operations.  _  . 

10.  shoreline   refuse   duirping.      Construction   firn^is   doing   de~.olition 
vork  in   the   cities   often    dur.p    their   debris   on  sites    adjacent   to 
the  harbor,    or   along   rivers.      Xuch   of    this    debris   is    caught  by 
the   tides,    and    tirus    enters    the  harbor.      In   a  sirtLlar  way,   r.uch 
debris    floats    away   fro-,  sites  where   landfilling  is  being  at- 
tempted wichout    adequate   diking.      Most    of   this   probleui  could 

be    dealt  with   by   enforceir.ent    of   existing    laws. 

11.  Miscellaneous    debris.      Cther  pieces    of   sr.all   debris    are    cast 
into   the  water  by  people   on  boats,    at  beaches,    etc.      /jid  of 
course,    garbage   and   litter  which  blovrs   around  harborside  streets 
is   subject   to  being  blovrn   into   the  harbor. 

EOD  EXTERIXG   THE  KARI^CR 

BiochentLcal  Oxygen  Der.and    (liOD)    is   a  r.-.easure   of   the  oxygen   required 
for  the  bioche-iical   decor.position   of  organic  fvaterials,    and  is   thus   an 
index  of   the   a.T.ount   of  organic  r.aterials   present.      For   fresh  Xv-ater   and 
sewage,    irioreover,    this   index  is    thus   an  indication   of   the   degree  of  pol- 
lution.     BOD  measurcraents   are  not   appropriate   for  sea  water,   however, 
since   the  t-.arine  organisr^    and  other  organic  catter  naturally  present 
obscure   tne  effects   of  pollution.      The  effect   of  BOD  is   to  reduce  the 
dissolved  oxygen  levels   in   the   receiving  water.  ] 

5-day,    20°   C  BOD  aeasurenents    (The  most  common  measure  of  EOD; 
i.e.,    the  amount   of  oxygen  consumed  in  5   days   at  a  constant   temperature 
of   20°   C.      The   "ultimate"  BOD   can  be   perhaps    twice   the  5-day,    20°   C  BOD.) 
by  the  FWPCA  (3)    at  the  mouths   of  some   tributary  rivers  were   as    follows: 
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Mys  ui  c  ili^'i  r  7 .  15 

Maiden   Siver  4.55 

Cr.elsei   riiver  5.41 

Sy  way   of   co-parison,    "typical"   untraaced  uov.-.astic  sewage  has   a  BOD  of 

about    200-300   ir-g/i.      Consideratioa   of   the  flcw^    of   the  above    rivers    leads 

to   rough  estir.iate   of   the  EOD   flowing  into  the  harbor  each   day. 


iU-ver 


^ry-Ueather  BOD  Discharge 

Discharge  (lbs   per   day) 


Charles  IOC    era  16/5    lbs 

^^/£tic  50    cfs  2SS0   lbs 


Kalden.  25    cfs 


Caelsea  25    cfs  lOGO    lbs 


TOIAL  200    cfs  6545    lbs 

Tae   river  discharge  csti:;.ates    are   or.ly   a   crude   surr„-ary   of   the  hydrolog- 
ical   data   collected  by   the  US    Geologic   Survey. 

At    the   present   tir/.e^    the   sewage   discharged  at   Deer   and  Xut  Isxands 
has    a  BOD  value   of   about   100   r.'.g/l.      .-.t    the   rate   or   600    crs.    Deer  Isi.and 
therefore    discharges    about   230,000   lbs/day   of  BOD.      The   figure   for  Xut 
Island  is    about    75,000   lbs/day.      Although   these  values    far  outweigh  what 
the   rivers    discharge    to   the  Inner  Harbor,    it  tiust  be   rerr-et-bered   that   the 
Inner  Harbor  is    a  much  stialler  body   of  water;   hence    the  effects  will  be 
ir.uch  greater   for   the  sane   anount   of  introduced  contairdnant.      Moreover, 
tidal  velocities   are   less   in   the  Inner  Harbor,    and   the  sewage   disperses 
outwardly  u.uch   more   slowly.      In   addition,    there   is   an   unknown  BOD  load 
entering    the   Inner  Harbor   through   ccubined  sewer  overflow  outlets,    and 
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illicit   direct   discharges.      At  present,    tl.eoe    flows    are   impossible 


c^  u^.uu^e . 


Construction  and  modification  of   the  facilities    at   Deer  Island  is 
still  in  process.      In   19  75   it   is   estir.ated   that   the  BOD  of  sewage   dis- 
charged  fror.i  Deer  Island   treatz.ent    facilities  will  he   100-120   ir.g/l. 

DISSOL\'^D   GXYGHX    DAT;.   FOR   T?:'.:.  hA'.'iLO:^ 

Dissolvea   oygen,    and    the   dissolved   oxygen    deficit,    are   two    cur- 
rently popular  r.easures   of   the  cuality   of   receiving  v.'aters,   particularly 
zor  sa^-t  water.      The  dissoivea   oxygen   eericit   in  water  under   a  particu- 
lar set    of    circu~.5tances    (i.e.,    teir.per^ture    and   salinity},    and   the   ar-ount 
that   is    actually    dissolved.      The   deficit    arises    through    the  Eiocher.ical 
Ozcjgen   Deniand   of    the  discharged  wastes.      In    the  harbor,    the  saturation 
value   for   dissolved  oxygen  v:as   about   S.2   -   3.3  n-.g/l  in  July-.\ugust ,    1967. 
Actual   dissolved   oxygen  concentrations   ranged  between   5.0   r.g/1    (near   the 
mouth   of    the  Inner  Harbor)    and   8.7  ir.g/l   (near  Peddock's   Island  and  Nan- 
tashet   Roads).      The   dissolved  oxygen   cef ici  t   at    the   13  harbor  stations 
studied   ranged   fror.  0.04   r,g/l    (Peddock's    Island   -  Xantasket   Roads)    to 
3.32  TT.g/l   (".out'n   of   the  Inner  Harbor). 

One  of   the   criteria  in   the  Coastal   and  Marine  Water  Standards   of 

Quality   for  Massachusetts    (reproduced  in   Reference   4)    is   the  amount   of 

dissolved  oxygen.      For  class   SA  waters,    suitable   for   any  high  quality 

water  use  activities   such   as   bathing  and  shellfishing,    there  must  be   at 

least   6.5   xg/1   of   dissolved  oxygen  at   all   times.      For   class   SB  waters, 

suitable  for  swimming,    fishing,    and  restricted  shellfishing,    there  must 

■j 
be   at   least   5.0  mg/l   of  ox-ygen   at   all   times.      For  class   SC,   which   is  not 
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approved   for  svlrj-jir.g  or   for  she  11  fis".;in^j   buc  v/hich   is   satisfactory    for 
fin   fishing,    oonie  industrial   uses,    and   recreational  boating,    there  must 
be  no   less   than   3.0  n-.g/l   of   dissolved   oxygen   at   any   tiaae,    and  at   least 
5.0   ir.g/1   for  at   least    16   hours    of  every   2A-hour  period.      Of   the  IS  har- 
bor stations   studied  in   1967,    only   7   of  ther.i  n^.et    at  all   times   the   dis- 
solved o>ry3en   standards    for    class    SC.      There  vrere  no  stations  which   Tr.et 
the   standards    for   classes    SA  or  S3. 

Dissolved   oicygen   is    an   important  ir.easure   insofar   as    it    deals  with 
the  welfare"  of    fish,    for   exar.ple;    but    the  standards    as    forrr^ulated   are  not 
wholely   satisfactory,    as    they   do  not    recognize   the  influence   of  such 
variables    as    terriperature    and  :;.arine   organi£7;.3   on   the   dissolved  ox^ygen 
content. 

Figure  3  shows  dissolved  or/gen  data  for  the  harbor  stations.  7ne 
figures  shovTi  are  the  avera;-:es  over  the  sarripling  period.  Xinir.ium  values 
were   significantly   lower,    usually   less   than   3.0  iug/1   (1967   data). 

RSAERATICX    IX   THE  :-IAr\3GR 

Oxygen   consu~.ed  by   the  various   deco.Tiposition  processes   rr.ust  be 
returned   through   aeration   in   the  water,    through   diffusion   from  other 
areas    (e.g.,    the  ocean),    or  through   transport  seaward  by   the  net    fresh- 
water flows    (essentially  nonexistent  here).      Excluding  all  other  effects 

(such  as    reaeiation   from  plants)    the  rate   of   oxygen  replenishnent   from 

1 
reaeration  by   the   atnosphere   can  be   approxiniated  by:  r 

dt  V  '^  ^  s       "-' 

where  C       =      oxygen   concentration   at  tirae      t 
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C       =      oxygen  sacur^iricn   cor.cer.tra.tion 


^•v  o 


k       =      diffusion   coaff icier. t,   =  0.CC33   fu/hr   for  o:-:>'gen 
cor.in^   fro-,   the   at-.ci.phe re. 

A       =      area   of   a  given   reservoir 

Y       =     volur.'.c  of   reservoir 

The   diffusion    coefficient   w.^s    tahen   fro::,  laboratory/   studies,    and   applies 
to   caln  conditions.     (7)      'Zr^c^^    it   gives    only   a  ver^7    crude    (ir.ost   likely 
low  -  probably  by   an   order  of  tia^nitude)    esti.v.ate   of   the   reaeration   rata. 
In   addition',    phytoplankton    contribute   orvgen,    in   unknown   quantities. 

Reaeration   in   z^r.e.  harbor  'vas    studied  by    this    approxirr.ation,    siaply 
to   gain   an   idea  of   the  r.agnitude   of  the  effects  v:hich  obtain.      The   four 
oasins   studied  were   Dorcheszer  bay    (the  nort.'iern   thirc   of   the  harbor), 
Quincy   Bay,    Hingha;?.  Bay,    and  the   I.vnar  harbor.      The   tir:.e-ave raged    rates 
of   reaeration   obtained  by   using,  tr.e   above   ecuation   are: 


Area 


Reaeration   Rate 
(Oicygen  Or.ly) 


Inner  Harbor  211G   lbs /day 

Enorchester  Bay  2b3 

Quincy  Bay  097 

Hinghar.  Bay  605 


TOTAL  5895   lbs /day  ; 

Tne  higher  rate   of   reo:r^genation  in   the   Inner  Harbor  is   indicative 
of   the  greater  dissolved  oxygen  deficit  present   there.  | 

Coinparison  with   the  daily  BOD  input  of  at   least  400,000  lbs /day 
shows   that  much  more  oxygen  derand  flows   into  the  harbor  than  is   likely 
to  be  satisfied  in   the  harbor   alone.      Thus   the  quality   of  water  in   the 
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trcrisport   of  ox^y^'^n   into    -he  harbor  by   diffusion  associated  with   the 
tidal   flows.    (It    u.ust  be   er.7/r.a3izcd    that    these   values    only    reflect   a 
t^'cr.d^    and   represent   only   gross   approxi-aizior.s .      Better  values    could  be 
obtained  by  using    field   data   to    deterr.iine   the   reaeration   rate   -  but    this 
is  :ioi:   a  sinple  process.) 


Quincy   ana  Hinghati  Bays    are   ootn   onxy 

■  slightly  polluted:    Dorchester  Bay,   hovjever, 

is    considerably   rr.ore  polluted.      Since   tidal 

-^■-s  ■    f/    ,  v  current    charts   show   that   tidal   exchange  be- 


wV/c:en    dorcncok^er   ana   v^urncy   i:>a^ 


.e  exchange   oi   po±±utants   be- 


.■•:■'     -■    ^^  ^d'  Cuincy    and  Hinghar.   Bavs    is   signa:..rcant ,    one 

■■  / .^    h*^  ^'     J,  .^f'^c>'   ;\  tween   the  various   tays  by   es tablrsrixng  water 

'•'""'■-■' '"■■'v^<'-^V^'   'i\,>  transfer  b^drets    fur    thef..      This  has  been   done 

-■■  •  '•^■^    V-     '"'.■  •■■ 

■    -  '       I-      i  .>ki>.''-  > 

. .^^        <"-.".  -  -  -    ^- 

~'   -    ^   •---  *.or   a-i-jL    L*'*i.'ce    oa.'^. 

Cross-sectional  areas   of  various   channels  between   the  bays   have 
been  estimated  using  bathyr.etric   data   frou  USC£.GS   nautical   chart   ;V246. 
Flows    for   the   channels   are   calculatea  on   the  basis   of  data  given  in   the 
USC&G3   Tidal  Current   Charts    for  Boston  Harbor.      Tne  channels  which  have 
been   considered   are  sho;>m   in   Figure   4.  I 

If   total  amount  of  v/ater  flowing  in  ar.d  out  of  the  harbor  and  the 

■ 

various  bays    are   co^ipared,    slight   discrepancies  will  be   found.      These 
reflect   the  limitations   of    the  current  data  used;    these  errors,   however. 
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\. 


Fi:rur 


a-e  li.     ■  Chr.nnols  U:;ccl  in  Wctcr  Bud^-t  d 


jilowir.;;  water  exv-r.an^e   rcsulu 


o       V.  C  »  I 


ob'wiined,    shovrr.   also   in   Figure   5: 
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Flood  ZiZ2   V.'iter  Transport  in  Boston  Harbor 
(cuo:^c  lust  for  one  Ij-ooc  tii-dcj) 
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evaporatiori  is  r.oc   si2nific£Xit   over   ona    tidal   period. 

Using   the  water  excuar.3e   data  nodiiied  slightly   from  above,    as  v:ell 
as    figures    colleetcd  by    t'ae  r;;?CA  in   19  67    (?)  ,    one   can  calculate   the 
transport   of   soluble   phosphorus,    a   typical  nutrient    found  in  polluted 
v^tcr ,    through  various    channels   in   the  harbor.      These   calculations    are 
subject   to   sor.'.e   uncertainty,    due   to    the  relative  paucity  of   useful   data 
at  necessary   locations   in   the  harbor.      In   the  r.outh   of   the  Inner  Karbor 
and   the  Deer  Island  Inlet,    calculations  have  not  been  ir.ads   at   all,    for 
this   saT.'.e   reason.      Ihie   results   of   these   calculations    are   sho^^Ti   in  Figure 
6. 

It   is   significant   to   study   the   transport   of  phosphorus   in   the  har- 
bor,   since   phosphorus    is    a   relatively    conservative    cOu.ponent    of   pollu- 
tion.     Specifically,    it   is   a  nutrient  which  pro:r.otes   plant   growth.      The      ^ 
major  sources   of    the  nutrient   in    the  harbor  are   Deer  Island  and  Nut 
Island,   where  phosphorus-containing  effluents   are   discharged.      Thus,    as 
phosphorus   is    transported  by   tidal   currents,   one    can  expect   all  pollu- 
tants  originating   froni  sewage    to  be    transported.      Phosphorus    transport 
thus   simply   serves   as   an  indicator  of  pollution,    and  a   tool  with  which 
pollution  behavior   can  be   estimated.    (Of   course,   other  measures  besides 
phosphorus    could   also  be  used.      It  just  so  happens    that   in   this    case, 
phosphorus   measurements    are  available.)    In   addition,    phosphorus,    as   op- 
posed  to  bacteria   and  other  organic  matter,    is  stable  enough  so   that  its 
behavior  is  not  erratic  with  variations   in  temperature  and  other  parame- 
ters.   On   the   other  hand,   the  am.ount  of  phosphorus  naturally  in  sea  water 
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ror^l  Phospncrus   Fluxes   in  rioston  Hcirbor 
(transport   for   one   tidal  period) 


li-   hl-Iily   variable,    and    c„.;   -jc   ol    -J.^c  i;u:iO    order   of  mc-nitude    as    the 
■:r.ea3ui-cd   concenrratior.s .      Y^i,    tho   fact    t..at   the  estimates   r.-.ade  here   are 
based  on   differences   in    the   average  phosphorus    levels   lueans    that    they 
should  be   roughly   indicative   of    the  actual  transport. 

Unfortunately,    accurate   phosphorus    fi-urcs   are  not   available   for 
the   effluent    coniin-   out    of    2_er   IsL.nd   .nd  Xu:;  Island.      However,    a   rou^h 
esti";ate   can  be  ~adc   for  both   of    these   figures.      Since   the   total   phcs- 
pnorus    flux  out   of  Quincy   Bay   during   one   tidal  period   is   9100    lbs,    let 
us   assur.-,e   this   is   the  output  of  Xut  Island.      Since   Deer   Island   discharges 
COO    cfs,    whereas   Xut   Island    discharges    only   140    cfs,    then    the   ar.ount   of 
phosphorus   discharged  by   Deer   Island  r..st  be   9100   x   (600/140),    or   39, COO 
lbs.      Of   course,    the   transport   pheno;--ena   are  r.ore   cor.plex  in  President 
Roads;    however,    this   phosphorus    ir.ust   eventually  be   eitlier   flushed   out   to 
sea,    or  incorporatod    into  b^.ttoi';   dcposi;--. . 

In  light  of  these  figures,  it  is  apparent  that  closing  the  chara-.el 
between  Moon  Head  and  Long  Island  should  not  present  any  great  pollution 
proble::;s,  since  the  total  paosphorus  flow  between  these  channels  is  only 
1S30   lbs   per   tidal   period. 

EFFECTS    OF   POSSIBLE    L.^A^DFILL   OX    THE  KAPaOR 

A  number   of  proposals    for   the  future   of  Boston  Harbor  include   land- 
fills  in   the   region  ae.ween  Squantum  and  Long   Island,     and   causeway    (both 
fill   and  pile-supported)    connections  between  various   islands    (Figures 
7-13).      Several  of    these  proposals   are  examined  below.      Since  it    appears 
most  economical   to   use   fill   causeways    in   depths    less    than  6    ft,    and  pile     ' 


i^st ructura_;    caiiscwciys    ir.    c'rec.tcr   uepths,    cr.is   practic(i  will  be    cssunied 
in   cne   follov/in^   conr/.enrs . 

Proposal   1     involves    only    filling   t'ri<:^  gap  'DC.t\<i'zn.  Squnncum  and  Thompson 
Island.      Since   this   area   is   qui'^e   shallov:,    i:;   is   evident   that  r.;ost   of   the 
tidal   flo'..'s   into   the  Xeponsct   River   flow   chroagh   ahe  deep    channel  north 
of   Thorr.pson   Island.      Very   little   effect  on    the   tidal    currents    and   pollu- 
tion  discribution   can  be   expected   fro'.u  the    fill. 

l;|^Vw_nor..-.JI_2      involves   bri  cl^'^iiv.    I'nC    channfl    hi.,  Lv.vnni    Co]  ur.'.bir.   roint    and 
Trion:pson   Island.      Since   che   c.annel   tnrough  hari^   is   kept   tit   a  iiiniitiari 
depth   of   12-1/2   ft,   rr/ach   of   ahe   causeway  vculd  be  pile-supported.      To 
minimize  excessive    tidal   currents ,    the  pile-supported  portion   should 
include   at    least   500    ft   over   the   deepest   para;    the  USC&GS   Xavigaaion 
Cnart,    hov;ever,    shovrs    a  v:idch    of  appro;:i:..ately   1300    ft  between    the  G-ft 


depth    contours.      Tnu^) ,    no    advers 


'se   e^ieccs    are 


anticipated,    even  if    this 


proposal  were   corr.bined  with   Proposal   1. 

Proposal   3    (and   3a)      involve   filling  r.ost   of   t'r.it  shallows   in   the   area 
between  Squantun;,    Tno-pson   Island,    Colu;..bia   Point,    and   the  Neponset 
River.      Maine ainine    an   attractive   environ-.ant   v.'auld    require    that   the 


Neponset   River  be  kept   clean.      In  addition,   studies   of   the  ecological 
significance   of   the  fill   to    the  harbor   as    a  v/hole   should  be  made. 
Proposal  4      involves    filling   the  Old  Harbor  area  and    (presumably)    rea- 
ligning  Carson  Beach.      No   adverse  effects   are   anticipated,   with   the  pos- 
sible  e-j^ception  of   removing  a  breeding  ground   for  marine  organisms. 
Proposal   5      involves    fill   along   the  southeast  side  of  Moon  Head  and   the 
fill  causeway   connecting  Moon  Head  to  Squantum.      No  effects   on   tidal 
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2j.o^s   or  poj-xuuior.  arc   intucii 


;J,    and,    i*'   erosion   protection   is   pro- 


Proposal   6     sLov/s   various   possible   locations    ror  structcrax   causeways; 
since   these   structures    do  not   ir.pede   tidal   iiov;s,   no   adverse  effects    are 
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1975   PPvOJrCTIOXS 

iigures  ^lavci  seen  cOm-pliccc  (.ijy  iroTi  vhic'a  the  potJul<it:ions  of  the 
Aorta  STiu  :^out;i  Xetropolitan  Stvera^a  Disu-'iczs  may  be  projected.  The 
^-^^tricus   are    cor.ipriscd  as    follov.'s: 

North  District  South   District 

Arlin2ton  Ashland 

Bedford  Dostoa    (10/0 

^elrr.or.t  Braintree 

Boston    (90/0  Drookline 

Carubric^e  Canton 

Chelsea  Dcdna;:: 

Everett  Framinshani 

Lexington  Hinghaia 

Maiden  Milton 

Medford  Aatick 

Melrose  Xcedhara 

Reading  Newton 

Pvcvere  Nor\vood 

Sor.ierville  Quincy 

Stonehani  Randolph 

V.'akeiield  Stoughton 

Wil-ington  Walpole 

V:  i  n  chi  e  s  t  e  r  Wa  1  th  a~ 

v.'inthrop  Watertovm 

rt'oDurn  Welles  ley 

V.'estwood 
V.'eyniouth 

For  purposes    of  estiir^ating  sewage   flow,    90%  of   Boston's   population  cay 

be   considered   to  be   in   the  North  District,    10%   in   the   South.      A  study 

by   Camp,    Dresser,    and  McKc-a    (?)   has   estimated  sev;age   flows    froni  the 

various   nunicipalities   for  1975.      In   addition,    this   study   indicates    the 

i 

nu.T.ber  of  people  in  each  community  in  1965  who  were  connected  to  the 
MDC  sewerage  system.   These  figures  have  been  used  to  estimate  the  sew- 
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age   flow  expected   in   111:,,    Li  all  people   in    t/ie  districts  were   served  by 
Gewcrs-      The   results    are   shov.'r.  belcw: 

Maxir.ver.  ?rojccted   Sev.'age 
?lc'.-:  into  Bcston  Rarbcr 


rlcvT',    I'.oD 


1975 
;.    ^:£x.    5 
Flow,    MGD 


North  Metropolitan 

^istrxct  j-^o.o  ^>H.ii  i    oD .  1 

(discharges    at   Deer  Island) 


District                                 112.7                         1h3.1                    t  27.5 
(discharges    at  Xut   Island) 


271.3  433.6  61.5 

* 

Deer  Island    treatr.ent   plant   not   in   operation. 

These   sewage    ilov.s    do  ;.ot   includ<^   intrusion  by 
salt  water   and   other  non-sewage   sources.       Current 
sev;age    reaching   Deer  Island   is   estiir.ated   to  be 
10-20%  sea  v.'ater. 

It  ir.ust  be   emphasized   that   these   figures   give  niaxi~.uni  estimates.      In   the 

[ividuals    arc   still  not    connected   to    the  sewers, 
Carr.p,    Dresser,    c.nd  McKee.    for  exaf.ple,   have 
predicted   a  16.3%   increase    for    the  North  Metropolitan  District,    and  a 
19.2%   increase   in   the  South  by   1975    (based  on   1965   values).      It   can  be 
seen   thct  se.Cc.ge  and  nutrient   levels   in   the  harbor  could  increase  sub- 
stantially  under   the  present  handling   and   treatment  system,    if   substan- 
tial uioves   are  raade   toward   connecting  everyone   to   the  MDC  sewers.      How- 
ever,   in  suburban   areas   of   low  population   density  where   the  water  supply 
is  not   from  indivdual  wells,    sewage   disposal    through  septic  tanks   is 
often   an   acceptable  method,    and  it    is  not   expected   that  efforts  will  be 
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raade   to   ccnnj-ct   the  entir.:;  population. 

Tr*e  ^ro^test  so-j.^-ccs    of  pollutior.   in   the   outer  harbor  are   the   tv;o 

uted  by   r.cny   sources;    detiilad,    ru:ir.tit:ativa   infcrrr.atioa   ccnc£rn.ir.g    these 
sources   is  sorely   Iczli-^r.-^^    cs.d  should  he   obtained. 

Several   different   oTticiiS   are   availcible    for  pollution   abatement. 
Quantitative  predictionu    oi    the  effects    of   each    cannot   be  iriade   in    the 
present   report,    ^ue    to   a   lack   of  beta   ti~e   and   data. 

1.  Debris   and  Oil  Pollucion.      Mud',  of   the   debris   problem,   can  be 
eliniinated  by      (a)    reir.cving  dilapidated  shoreline  structures, 
at   a   cost   of   $2-3  :.;illicn.    and   abandoned  vessels,    and      (b) 
strict    control   or    uer.oiizicnj    shoreline   dur.ping,    etc.      Efforts 
CO   control   oil   spillage   are  presently   under\^;ay.      The  effective- 
ness  of   these  efforts'  is  not  hncs-n,   particularly   in    the   case  of 
a  najor   spill;   however,    sorie   ir,".prcver.-,ent   is    certain   to    result. 

2.  Pollution   of   the   Inner  harbor.      Cor.bined  sewer  overflows    are 
tne   source   or  a   2rej.t   deal  of   this   pollution.      Repairing  and 
improving   the  existing  syster/.s,    at   a   cost   of  perhaps    $100-150 
uiillicn,   should   alleviate   the   situation  sonewhat,    although  wet- 
weather   discharges  will   continue   to  pollute   this   portion  of   the 
harbor.      Strict   enforcement   of  building    codes,    to    eliminate 
illicit   discharges    fron  waterfront  buildings,    should  similarly 
help.    (Activities   in   this   direction   are  presently   underway.) 
Control   of  pollution   from  ships   in  the  harbor  would   also  help; 
the   cost,   however,   may  be  prohibitive.      To   completely   clean  up 
the  inner  harbor,    some  means   cf  solving   the  combined  sewer 
problem  (as,    for  example,    the  proposal  by   Camp,    Dresser   and 
McK.ee,    outlined   at   the  end  of   this  section)   must  be   found.      It 
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i.s   ques  c^C/;;-ji>^   .-.av.'  i:.'j.cri  ■.:.oT.z.y   L/.ould  be   spent   to   clear,   up    the 
i-nr.er  nar^^cr   (bayor.d   control   of  oil,    debris   dwd  illicit   cis- 
c.i^irges,    anc  necessary    repairs    to   t'.ie  exTsting  sewer  systeras)  , 
as    -cue  intense   :^ncu--< trials    cor.jv.arical,    and   shipping   uses    of 
tni.s   area  preclude   recreational   activities    for  safety    reasons, 
i^ettcr  quantitative    data   on    t;ie   pollution   sources   would  be   val- 
uaole,    however,    in   assessing    the  effectiveness    of   abaterr.ent 
r.*?.  ?  'S  u  r  e  £ 

*^o^_ution    01    tne   Cuter  Harbor.      I'.-.q.  principal   source   of   pol- 
lution  in   the   outer  harbor  is    froir.   zh^  ICC   treat~ent   plants   at 
•^UL   and   Deer   isiands.      Clearly,    any   serious  plans    for  pollution 
aoater.-.ent  Lvust   include   these    zacilities.      Several   options   are 
available. 

a.      A  variety   of   alter^iative  -.cans   of  sludge   disposal  should 
be   investigated  nore    thoroughly.      These    Cuuld   include: 
i.      Converoicn    to   soil    conditioners    (e.g.,    Xilorganite) . 

ii.      Ocean   duiping    through    an   outfall.      No   cost   data   avail- 
able,  but    the   figure  would  probably  be   10-30   million. 
iii.      Ocean   dur.iping    fror.  barges.      This   is  being  practiced  in 
Philadelphia    (11),   '..'here   transportation   costs   run   ap- 
proximately   $;00,0C3   per  year   for  a   150   r.gd  plant;    in 
ijoston,    this  would   scale   up    to   perhaps    $1  r.illicn  per 
y^^^'      .-icci t lonal   investr.ents  would  tiost   likely  be 
required   tor  sludge  holding  and  processing   facilities. 

b.  /ui  ocean  outfall  to  discharge  the  entire  effluent  froa  both 
p.Lancs  (including  the  sludge)  would  cause  a  si'^nificant  in- 
provenent  in  the  water  quality  in  the  outer  harbor,  espe- 
cially if  the  remaining  small  sources  were  controlled.  The 
cost  for  a  10  mile  outfall,  with  connecting  links  and  pump- 
ing  facilities,   has  been  estimated   at    $100   million. 

c.  The  Camp,    Dresser   and  McKee   Deep   Tunnel  Plan,    described 
below,   would   alleviate   the  combined  sewer  problem  and   dis- 
charge  all  wastes    from  the  I-SC  system   through   an   ocean   out- 
fall.     T^;e    cost  -would  be   approximately   $500 
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niilliori,    iu   aclditioa   to   the    SlQ0-i5C   n:illion   for   repairs 
and  iinprovar;.encs   tc    che    collection   system. 

THE  CAM?,  •  jxssszR  Axi:  :oo:zz  3ZZ?  Tu:;x£L  ?l;:: 

The   engineering    fir-    Cc.-.p ,    Dresser,    and  :-:c:<ee  has      recently    fin- 
^3.:Lca  a   study   or    t"ne  Metropolita:"!  Systenij    the   purpose   of  which  was    to 
suggest    anc   describe  possible   irr.proverr.ents    co   it    (5). 

xne  basrc  probler;.    considered   is    that   sewage    and   treated   sewage 
are   getting   i^nto   £>Oi>ton  :..irbor.      Especially   serious   is    the   probierri   of 
overflow   froni  cot.bined  sewers,   which   serve  :;.uch   of  Met vopolitan  Boston. 
Even  when    functioning   properly,    co.-r.bined  sewer  outlets    adinit    untreated 
sewage    to  the  harbor  during   stom   conditions. 

The   CDM  report  r.enticns    four  basic  plans  which   deal  V7ith   this 
problem: 

1.  Construct   a  syster.  o-f   ccrr.pletely   separate  storr.i  and  sanitary 
sewers.      Then  no  untreated  sai-.itar;/   sewage   should   reach    the 
harbor. 

2.  Construct  ho^aing   tanks    for  storr>  overflows    from   the   sewers. 
-ne  tanns  vrou^a   re_ease    rloca  waters   back  into    the   sewers 
when   conditions    allo'.;ea. 

3.  Construct    chlorination   tanks    for   flood   discharges.      The 
flood  waters   including  some  sanitary,'  sewage  would  be   chlor- 
inated to   destroy  bacteria,    and   then   discharged,  into  the 
harbor  system. 

4.  Construct   a  series   of   large   tunnels   in  deep  bedrock   to 
transport  storm  sewage,    as  well   as    treated  sewage   from  Deer 
and  Nut  Islands,    out. past   the  Boston  Harbor   through   a   long 
ocean   outfall.      These   tunnels  would   carry   all  runoff   froa 
combined  sev/ers   in  Boston,    Cambridge,   Somerville,    Chelsea, 


ctid  Brv'okl^u--;    rr':i::.(ji\r.±vz   i"--y   ciscr:ar:3C   cirec;:ly   into   the 
ilarl-or  irselr. 

.roxir.iiti   costs   ci    the   ^cur  'Zj^i..\c.    a"ii   ci5    ici^o'iis: 


$   34  uiilio: 


2  715  'JJ 

3  ;GG  133 

4  430  o6 

Plan   i  has    the   untortunata   drawback  of   requiring  vast   excava- 
tions  in   urban  streets;   racrecver,    trie   convDlex  intertviai.ig   of  sewers, 
electric  lines,    and  v/ater   linec    (as  v/eii   as   subway   tunnels)    at  points 
would  r..ake    this   plan  pro'nibitively    diific^lt.      Tne    cost    of  Plan    J.   '^s 
especially  hi^h.      This    arises    frcr;.  the   large   arr^ount   ot   valuaole  Metro- 
politan  land  that  would  be   roc^uired.      On   the   ocher  hand,    construction 
of  Plan   4   could  be   accor.plished  entirely   through  one   access   tunnel. 
Although  Plan   3  would   destroy  bacteria,   putr-^scible   organic  matter  would 
still  be   discharged  into    the  harbor.      Cj.ear-Ly,    Plan   -t   is    Lne   onxy   alter- 
native which  would   co::.pletely   re-.ove   all  sewage,    treated   and  untreated, 
froia   the  harbor   (except    for  incidental  sources)  .      It   also   appears    to 
be   the   least   ei^pensive   of   these   four  niajor  plans.      Consequently,    it   is 
the   plan   recoraxended  by    v'^.BM. 

CONCLUSIONS     ■ 

The  present   level   of  pollution  in   the  harbor  influences   potential 
development   of   the  harbor  in   the   following  v;ays: 
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1.  C-.v-iriring   ii.c  c::r.£r  water- cent  act   recreation  is  precluded  .in 
mariv   areas. 

2.  Swalliishin;_;   is   cir.iilarly   restricted. 

S.  •    Potential  cdor  problc.r.:=,   principally   due   to   sea-lettuce, 
suggests    avoiding   tidal   flats  :;ejr   develop;f;ents . 

4.      Oil   and   debris   is    unsightly,    and   a  hazard   to  both  navisation 
c*n  a   re  c  i'e  a  t  J-  on « 

Except   the   alove   items,    pollution   in   tna   outer  aaroci.   presents  no   seri- 
ous   lir/.i tations    on    the    develop::.ent    of   land   space  vitnm    tne  haroor. 

Tne  v;ater  and  phosphorous  budsets    analyzed   indicate   that   land- 
fills   in    the    areas   outlined  will  have    little   overall  effect   on    the  pol- 
lution of   the  harbor.      Local  pollution  sources,   however,   uust  be   accon- 
modated.      Xarinas   present   a   distinct    local  pollution  problera,    and 
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APPENDIX  A 


AGENCIES    INVOLVED  WITH  BOSTON  HARBOR  POLLUTION 


Following   is    a   list   of  some   of   the   agencies    concerned  V7ith  Boston 
Harbor  pollution,    together  with   a  brief  indication  of    their  interests. 


Boston   Building   Department    —   sewer   conneccicriS    to  buildings. 

Boston   Fire   Department 

Boston  Harbor  Pollution   Commission   —   an  informal  group  which  provides 

interagency    conLmunicaticn   en  pollution  problems   in  Boston  Harbor. 

Boston  Police   Department   —  harbor  patrols. 

Boston  Port   Authority  —   interests   in   all   aspects   of  harbor  develop- 
ment;   orientation   toward  problems   of  commerce. 

Boston  Public  Health   Department   —  worked   on   Fort   Point    Channel  problem. 

Boston   Public  Works    Department 

Boston   Recreation   Department   —  public  beaches. 

Coastwise   Towing   Corporation   —   removal   of  hazardous   debris    from   the 
harbor  under  contract   from  US   Army   Corps   of  Engineers. 

Federal  Water  Pollution  Control  Administration  —  interests  in  all 
aspects  of  water  pollution  study  and  control,  especially  in 
relation    to  water  quality   standards   and  sewage   treatment. 

Maritime  Association   of   Greater  Boston 

Massachusetts   Department   of  Natural  Resources    (Division  of  Water  Pollu- 
tion  Control)    —  primary  pollution   control   authority   over  all 
surface  waters   of  the  state;   sets,    implements,    and  enforces  water 
quality   standards. 

Massachusetts   Department   of  Public  Health   —  water  sampling  in  harbor; 
regulation  of  bathing   and  shellfishing  areas    for  health   reasons. 

Massachusetts   Department  of  Public   Safety   —  helps  enforce   all  laws 
relating   to  harbor  safety. 
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Massachusctus   DapcrCT.inc   cf  Public  Works   —   control  of   all   construction 
projucls   in  the  h.:.rbcr;    control   of   drecgins   and  barging   activi- 
ties;   supervision  of  vasta   trr.nsportation   and   disposal  in   the 
harbor;    custody   of   s  tate-o;."nad  ticelanciS. 

Massachusetts   Petroleum   Council   —   oil  spills. 


Xassachusetts    State   Attorney    General's    Office   —   authorized   to   take 

le'"al   action   against   c'..T.ers    oi  vjateriront   structures  not  v.'.airi,— 
tain^id   according   ro   lav;;    legal   study   of   Deer   Island    treatrrient 
plant    construction. 

Massachusetts   State   Recla~ation  Board  —   drainage   and  imp rovenen t   of 
low   lands;    rcT.oval   of   obstructions    fro:.;   rivers   and   streams. 

Metropolitan   Area  Planning    Council  —    Icng-range   regional  planning   and 
coordination    for   the  Boston  Metropolitan   Area. 

Metropolitan  District    Co-.r-issfcn   —    control   of  Metropolitan   recreational 
facilities    and  shore]  ine   parh.s;    policing  of  Metropolitan  waters; 
Sev.'erage   Division   operates    treatr'.ent  plants   at   Deer  Island  and 
I\ut   Island. 

New  England  Interstate  Water  Pollution   Control   Comaission 

New  England  River  Basins   Cor-.ission  —   coordination   of  projects    for 
develonraent   of  water   and   related   land   resources. 


U.S.    Artr.y   Corps   of  Engineer^,    —  jurisdiction   over  navigable  waters. 

U.S.    Coast   Guard  —   assistance   in   the   enforcericnt   of   federal  lav7S . 

U.S.    Dcparti:.ent   cf  Housing   and  Urban   Developr.ent   —  implementation   of 
pollution   control   into   urban   development  projects. 

U.S.    Depart~ent   cf  Health,    Education,    and  Welfare  —  protection   of 

shellfish   industry,   health   aspects;    protection  of   recreational 
water  use  interests. 

U.S.    Navy 


THE   CC:-3I2CD  SEU'ZR  PROBLEM  IN  BOSTON 

Much   of  Boston    (and   cdjacent   citius)    is  served  by   con'.birLed  sew- 
ers,   designed  to   accept  both  sanitary   and  stonr.  drainage.      Since   it   is 
generally   not    feasible    to   design   treaf.v.cnt    facilities    to  handle    the 
total    flow,    controlled   outlets    are   provided,    so   that  while   the    dry- 
weather   flov;s    (sanitary   sev/age)    are   delivered  to   the   treatir.ent  plant, 
:uuch  of   the   co^ibined   flow  during  storr.s   is    allowed  to   overflow   directly 
into   the    receiving  water. 

Parts   of   Boston's   sewer  syster;.  are  nearly   ICQ  "years   old.      Vrnile 
it  was   very   satisfactory   and  quite   advanced  in  design  v.'hen  built,   popu- 
lation growth   since    that   tine  has   irr.posed  heavy  burdens   on   the   systenr., 
and   age  has    caused  severe   deteriation   in   th^  older  sections.      For 
example,   sor.e   sectio-ns   of   tunnel  are   constructed  of  brick;    these   are 
especially   susceptible   to   collapse. 

Tnc  laajor  proble:.;  lies   in   the    cor..bined  sewer  outlets,  wnicn   dis- 
charge  raw  sewage   into   the  Mystic  I-iver,    Cnarles   River,   Neponaet   River, 
and  Boston  Harbor  after  most  periods   of  precipitation.      In.  addition, 
many   of   these   outlets    do  not    function  properly,    and   discharge   raw  wastes 
even  during   c".'  weather.      The  health  hazards   associated  with  the  pre- 
sence  of   raw  sewage   in   the  harbor  environment   are  obvious.      (In   addi- 
tion to   the  areas  nentioned»   it  is  probable  that   other  rivers   are  also 
contaitinated,   since   combined  sewers   are  not  limited  to  Boston  alone.) 
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Ciir.p ,    Dresser  J    aaJi  XciCee  r.^da   a  survey   of    cfni  Boscon  sewer  sys- 
tem,   a:.d  have  prepared   a   report   on   ar.  inspection  of   combined  se^er  OLit- 
letE    (5).      Tnis    report   identifies    the    location  of  outlets,    and  r.akes 
note   of   co.eir  general  workir.5   condition,      Cf   the  appro xin^ately   '^0   out- 
lets  kno'i'Tn   to  exist   in  Boston,    73  were   inspected.      About  half  were 
found   to  be   in   ■•insauisfactory   condiuion,    i.e.,    discharging   during   cry 
weatiier. 

In   order   to  c,et   a  better  idea  of   zl.e.   conditions   indicated  by 
Carr.p,    Dresser,    and  McXee,    a  visual   inspection   of   the   actual  outlets  was 
"•.ade.      In  ir.any   cases    this-  inspection  was   unsuccesstul,    since  r.any   out- 
lets   are   built    eo    dischar'~,e   benea;:h    the  v.'ater   surface   in    rivers,    or 
beneath   t\ia   low    tide   level.      However,    a  nu.rber  of   outlets  were  observed. 
Dy   far   the  n-.ost    flagrant   \rLolators   of  public   interest  were   found   on  the 
Cnar]c3   River.      Across    frori  the  Xortheascem   University  Boathouse    (also 
IJ-vcrside  Boat    Club)    there   is   a   rectc-n^ular   concrete    cunnel   about   six 
reet   square,   v.'hi.ch  was   obse'.rved   co  be   discharging   raw  sewage   at   a   rate 
of   about   2-4   cfs   in   dry  weather.      Included  in   z\\'^   cischarge  was    a  large 
ar:iount   of  suspended  solids,    and  considerable   floating  scuui.   including 
decoEpcsec    fec'I  natter,      a  nur.ber  of  subsequent  observations  have 
shown  si'^ilar   discnarges    at    this   outlet.  , 

Another  outlet   discharging   large   quantities   of   raw  wastes  was 
found  on   the   Charles   River  at   Cnarlesgate,    in   the  Back  Bay.      The   flow 
was  not    fast,   but   on   the   other  hand,    there  were   three   tunnels    about 


-   ^0   - 


five   feet  vide,    and   of   unlinov.'n   cs'ptn    (probably   tvo'-to  -Curee   reet;  . 
Asaiii,    tha   discV-arge  was   a   cloudy   :;ray,    cc-.-.taining   considerable   sus- 
pended Tiiauter. 

'        A  16   incTi   concrete   pipe,    draining  near   full   capacity  into   tae 
lagoon  by    the   riatch  Me..;orial  Shell,   was   probably   the  most    offensive 
aource.      Because    the   river  \/as    lov;  at   the    tirue   of   the   inspection,    the 
discharge  was   bubbling   oat   over  rocho    along   the  shore.      At    the  time   of 
the   inspection,    the   discharge  vras    extrer/.ely  r.alodorous,    and    contained 
trach   suspended  r.atter.      The  odor   of   hydrogen  sulfide  was   present    for 
p?.rhaps   100  yards   in   all   directions.      ."3   the  inspection  was  being  nade, 
a  little   old  lady    car.e  walking   along,      .-'.s   s':.<j.   approached,    she   stopped, 
and   then   finally    asked,    "Is    that   a  sprang?"    (Subsequent   inspections 
have   found   clear,    odor-free  water  being   discharged,   but   on   all   occasions 
the  pipe  has  been   discharging   near   capacity   in   dry  weather. y 

Attempts  were  uade   to   find   offending  sources   along  the  harbor, 
but   3t:ver.il   outlets  v/ere  not   fo-nd.      Tl.oae    tnat  v;ere,    tor   tae  most   part, 
vTcre   alir.osc    dry.      *jnly    two  v/ere    found    that  were   observed   to  be   dis- 
charging  any   substantial   atr.ount   of  wastes.      Tnese  were  both   located  in 
the  ",/icinity   of    tl~.e   USS   Constitution,    in   Cnarlestown. 

Discussion  of  serious   prcoj^ecis  would  not  be   complete  without  nen- 
tion   of    the   Fort  Point   Channel.      At  the   time   of   inspection,    the  Fort 
Point   Channel  was  not   found  to  be  highly  malodorous,    as  has   often  been 
reported.      It  was   extremely  polluted  in   appearance,    and  the  waters  were 
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/i??„XLIX  3    (con'd) 

viry   opacue.      .-V.d  si^niilcc.r.tly ,    r.ur.erous   pi£ces~l>i,' fresh    (i.e.,   browTi) 
fecal  -.otter  were   observed   flor.tir.^   en   the   Channel.      AdrJ-ttedly,    this 
is   a  very  serious   situation,    and  one  v.'onders  what   the  effect  would  be 
if  sorr.e    of    this    fecal  r..atLcr  v:ere   tc    drift  by  beaches    in    the  harbor. 
But    as    a  practical   consideration,    it  is   probably  not   necessary   to  worry 
about    that   particular  probier.-..      In   all  probability,    the    flushing   of   the 
Fort  Point   Channel   is   probably  not   ^^^^t   enoughs   tc   transport    the  r.atter 
out    of   z'r.e    Ciiannal;    a  c.Cc^d   dc^    thac  was    observed   floating    at    one   point 
in  the   Cnannel  had  been   there   so   long   that  he    (or  she)   was    covered  with 
a  generous   growth   of  seaweed. 

Tnese   observations    include   only    a  s;r.all   nurber   ox   instances,    o'cz 
they   illustrate    the   proble::.  in    a  way    that   statistics    cannot,      l-rnile   the 
expense   of   cleaning   up   the   inner  harbor  ;;.ay  not  be  justified,    as    the 
intense   industrial   and   co-.::.ercial  u;,e   of   the  inner  harbor  precludes  ir.any 
recreational   uses,    the   rivers   tributary   to   the  harbor  -  especially   the 
Charles   River   -   offer  ".any   opportunities    tor   recreation,    an^   recucing 
the  pollution   level  in   these   rivers   v;ould   certainly  enhance   this   poten- 
tial. 
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APPKXDIX  C 

FUJ'TliHR  :-L\R^OR  PCLL'JTIO;  STUDIES 

Most  previous  studies  cf  thi  pollution  in  Lostcn  Harbor  nave  been 
concerned  only  v.'ith  establishing  the  aesree  of  pollution  present.   Once 
this  is  established,  howe'/ar,  the  next  Ic-ical  question  is  what  is  to  be  j 
cone  about  it.   Unfortunately,  r.ost  of  the  studies  have  been  inadequate  ^ 
to  ar.s'.v'er  the  second  question. 

The  basic  considerations  involved  in  deciding  'Vhat  to  do   about  it" 
are,  first,  the  benefits,  both  tangible  and  intangible,  associated  vith 
different  levels  of  pollution  in  different  areas  of  the  harbor,  and, 
second,  the  costs  of  achieving  and  maintaining  those  levels.   Tr.e  first 
consideration  is  principally  econor;.ic  and  social,  and  beyond  the  scope 
of  the  present  report. 

In  order  to  evaluate  the  second  consideration,  one  needs  to  know 

the  origins  of  the  pollution  found  at  each  point  in  the  harbor;  then, 

\ 

alternative   abater.ient  progr..-s    can  oe   evaluated   tor  etiectivene^s . 

While   a   good   deal   of    th^  necessary    inforuatioa  presently   exists, 
much   is   still   lacking,   particularly  with   respect    to   the  transport   phe- 
nOiLena  whichi   carry  pollutants    froti   the  point   of  discharge   to   other  areas 
in   the  harbor. 

The  first  need  is   for   a   thorough   catalog   of  pollution  sources. 
Beyond  mere  identification  of   these  sources,    the   following   information 
is   required: 

1.  The    location,    and  a   description  of   the  discharge   structure. 

2.  Tne  flow  rate,    and  the  variation  of  the  flow  with   tis:ie,    season, 
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rainfall,    and   oz.\c:-£  variables. 
3.      The  source    of   the  va^te,    lo-   possible   enfcrcc::ieut   of  polluuion 

abatenicnt   resulations . 
-A.      Tne   type   ai-.d   cor.-.positicn   of   tha  vasLe,    and  the  variation  with 

tiuie ,    rarniai-j.,    e..c. 
In  particular,    it  would  be   desirable   to  se^k   out    coraponents   of   the  wastes 
■that  are   unique    to  each   source,    or   clc^s    of   sources,    and   that   can  be   used 
as    tracers.      Te-;?erature   differences  between  waste  waters   and   the  haroor 
waters   should  be  noted,    as   -t  r.-.ay  be   acvantajeous    to  use   aerial   inrra- 
red  scanner   techniques    to   locate  hidden   and  subraergcd   discharges. 

In  order   to   deter.Tiine    tr.a   transport  patterns    for  pollutants    frcn-. 
various    sources,    and    the  effect   cf   each    .,ourcc   o-.    the  pollution   levels 
in   different   areas   of   the  harbor,   one   has    to  be   able   to  identify    -cTr.e 
waste   froia  each   source.      This   is   probably  best   accor,.plished  by   sonie    fom 
cf   tracer,    either   a   corr.ponent  of    the  waste  unique    to   a  particular  source 
or   an   artifically   added   tracer.      Different    tracers   should  be   added   to   all 
sources    for  .o.ue   ti.;e   prcdin^    .he   flel.   .„;...^lina  pro^rar^,    a^  well   as 
durins   the  program.      It  would  be  wise,   however,    to   collect   one  set   of 
samples   before  any    tracers   are   added,    to   rule   out  other  possible  sources 
of   the   tracer  materials.      Tne  field  program  should  be   designed  with   the 

following  points   in  mxnd: 

1,  Discharged  wastes  are   lighter  than  the  sea  water  in  the  harbor; 
thus   samples  have   to  be   collected   at   several  depths    (at   least 

3   or  4,    except   in  v<irj   shallow  water)    at  each  station. 

2.  The  distribution   of  pollutants    can  be  expected   to  vary  with    the 
stage   of   the   tide;    thus   measurements   should  be  made   at   least 

at   hii^h  water   slack   and   low  water  slack. 
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AP.''EaDIX  C    (con'd) 

3.  7ne   inflow   cf  ;jollutiiics   is  j    ir.  scr.ia   cases,    dependant   on   r::.iu- 
iall;    thus    chc  £c;;.pling  program;  :^hould  include   a  r.;oderataly 
'neavi''   rainstor:.;,    and  preferably    two  or   three   of  varying  inten- 
sity. 

4.  Winds   induce   surf/^c^^   currents,    and   thus    can  be   expected   to 
influence    z'ac   dii^  trlbulicn   of   pollutv.nts;    thus    the  saxplin^ 
period  sliould   include   a  variety   of  wind   conditions,    and   the 
winds   present    during   and  before   each   sar.pling  should  be    care- 
rully  noted. 

5.  The  discharge,    o^c,    frov.'i  each   source   can  be  expected   to  vary 
during   the  sa~.pling  period;    thus    chese   should  be   r.onitored, 
using   recording   flow  rr.eters    and   occasional   sar.iples    for   analysis. 

SaiTioling   stations   should  be    located    throughout    the  harbor,   with  a    few   in 

the  ocean  outside    the  harbor.      Since   an  hour  or   two   of   relatively   slack. 

water   accorapanies   each    change   in    the    tides,    one  boat    can   cover  several 

nearby,  sampling  stations. 

A  careful    analysis    of    the  sanples    collected   above  will   show   the 
concentrations    of  waste  wat^^^rs    fro::,   the  various   sources   at    different 
points   in   tb.e  harbor,    ana   thus  u^'ill  give   a  ~.easure   of   the  benefits    to  be 
gained   iron  elin-.inating  each   source. 

To    deturiiiiiic    the  effects    of   p ropo^ed   landfills    closing   off   channels 
between  islands,   however,   one  uust   ask  not   only  where   the   pollution   from 
each  source  goe^,  but  how  it  gets    there.      Tlie  type  of  analysis   used  in 
the  body  of  this   report  is  appropriate   to  answer  this  question;    for  this 
purpose,    the   field  prograx  should  include  sa:nples    taken  at  half-hour   to 
hour  intervals   in   the  channels   between   the   islands,    and   continuing  over 
at   least   a   tidal   cycle.      If  possible,    discharge  measurements    should  be 
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made,   at   the  seme   time,    nlthou-h    -he  V^C^r^   ru^ .1    r 

i-o-'    —e   (..-■t.'N..^    ric.al   Current    ^.narts    for 

Boston  Harbor  ,ive   crue».    (ro.  -..=  present  purpose)    .„t,.      r,is   eppro.ch 
yields  only  information   on   the  present   role  of  a  ,lve„  channel  in    trans- 
porting pollutants,    and  does  not  account    for  r-,„     ^ 

eccoun^   iOr  tne   changes   in  tical   flows 

and   transport   patterns    that   would  be   cau.ed  by   the  proposed   fill.      ;,. ,, 
careful  interpretation,   however,    these   results    can  be   use^   as   a  guide    to 
.   the  probable   effects    to  be   e:oected. 

Bependins   on   the   success   in    finding   sowa,e-bom   tracers,    and   t^. 
degree   of   accuracy   required,    such   a  study  would  probably    cost  between 

$50,000   and   $200,000,    and   take    -ro-'  e-'^n^  ^p..^.    ^ 

-.0.-.  e_^n_  montns    to   a  year  and   a  half. 

A  sin^ler  -  and  cruder  -  study  can  probably  be  .ade  by   co^parin. 

the   data   taken   in    1967   by    the   T,?CA  ..-Ith    that    taVn    in   loc-        -e    .      I 

^^r^-u   i.i   XyC^.      .WO   factors 

caused  major  differences   in   -h-   sew-^p   n^--^      .        ■      • 

-..^   scuage   in_iow   to   tne  harbor  between   the 

two   periods:       the   1  nryn    d !. rf-T.-.c-    ^n    rn-.^Cn     r       i      • 

.n    ra..-!r,:ix    (^.,tj   ^j,^,,,    ^e-hined   sower 

overflows)    and   the  plac-'-c-   ->-o   o-^-.>-^^-  r     . 

r^^cti ^   -tn^o   operation  of    the   T'^pt-   Tc-To^t,^   - 

'-''=  i'-er   isianc    ^reatr.ent 

Plant.    (A  careful   exa-.inaticn   s-cu"-' 


-reful   analysis   of   the 


~ade    for  other   differences.)    Bv 


-  -  ~  G  IT  O  n  C  -^  ^     ■"''-* 


-     -----on   c:.?tribution    for   the    two 

srar-.ers,    it  r.ay  be   rossib>    -o   "-•-.    -.^    --^.^ 

.o  ^,^_n   an  _-prcvec   understandins  of    the 

significance   of   these   two  sources. 

.•Due    to   the   sr^all   additional   exnp.^«    reoui^ed      . 

t:..--..,^   required,    a  prelirrinary   eval- 

nation  of   this   second  study  should  be  begun   inn^ediately . 
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Cf)c  Commontocnltf)  o£  Q5ns5^?nf|)usctt$ 


Speciai,  Commission  on  Boston  Hakdok  Islands, 

i^IATE     lll.lS:,    }'.PSTr),N,    MASSACHUSETTS,    July    8,     1969. 


To  the  Honorable  Senate  and  House  of  ncprescntatives: 

The  Con-iniission  submits  herewith  its  first  report  relative  to 
Chapter  86  of  the  Resolves  of  1966:  A  Resolve  providing  for  an 
investigation  and  study  by  a  special  commission  relative  to  the 
construction  of  bridges,  tunnels,  causeways,  dams  and  the  use  of 
land  fill  to  comicict  tlie  various  islands  of  the  Boston  Harbor  to 
each  other  and  to  the  mainland,  and  relative  to  the  use  and  de- 
velopment of  lands  near  the  mouth  of  the  Neponset  River  and  on 
the  shores  of  Dorchester  Bay. 

A  draft  of  legislation  necessary  to  preserve  maximum  options  in 
order  to  continue  our  investigation  is  submitted  herein. 

Respectfully  submitted, 

JOHN    J.    MOAKLEY,    Chairman. 

THOMAS  W.  McGEE. 
PAUL  MURPHY. 
DAVID  M.  BARTLEY. 
MICILVEL  F.   FLAHERTY. 
GEORGE   V.  KENNEALLY,  'Jr. 
PHILIP  N.  CARNEY. 
MARIO  UMANA. 
EDWARD  M.  FLANAGAN. 
FRANKLIN   W.  HOLGATE. 
JOHN   F.  ROMAN. 


Concurring  Report 


JAMES  R.  ?kkINTYRE. 


Minority  Report 


JOSEPH  E.  BRh]TT. 
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CIjc  CommonUicaltD  of  e^ng$acf)usctts 


Resolvf.s  op   196P,  CuwtEn  86. 

Resolve  providixg  for  ax  Ixvkstigatiox  and  Study  by  a  Sptocial  Commissiox 
RiiLATivE  to  thk  CoxsTiiUCTrox  OF  Bridgks,  Tuxxiols,  Causkways,  Da.ms 
and  thk  usii  OF  Laxd  Fill  to  coxxect  the  various  Islaxds  of  thi:  P>o.stox 
Harbor  to  each  other  axd  to  the  Mainlaxd,  axd  relative  to  the  U.se 

AND   DeVELOI'MEXT  OF  LaXDS  NEAR   THE    MoUTH   OF  THE   NePOXSET   RfVER 

AND  OX  THio  Shores  of  Dorchester  Bay. 

Resolved,  Tliat  a  special  commission,  to  consist  of  five  members  of  the  senate, 
eight  mcmbeis  of  the  house  of  representatives,  the  commissioner  of  public  woi'ks  or 
his  designee,  the  commissioner  of  the  metropolitan  district  commission  oi-  his 
designee,  the  president  of  the  Greater  Boston  Chamber  of  Connnerce  or  his  designee, 
the  president  of  the  Quincy-South  Shore  Chamber  of  Commerce,  Inc.  or  his  desig- 
nee, the  chairman  of  the  Quincy  Development  Commission  or  his  designee,  tlie 
president  of  the  1975  World  Freedom  Fair  of  Boston,  Inc.  or  his  designee,  arifl 
three  persons  to  bo  apjwinted  by  the  govci-nor,  is  hereby  established  for  the  jiur- 
pose  of  making  an  investigation  and  study  relative  to  the  construction  of  bridges, 
tunnels,  causeways,  dams  and  the  use  of  land  fill  to  connect  the  various  isbnds  of 
Boston  harbor  to  each  other  and  to  the  mainland  and  relative  to  the  use  and  de- 
velopment of  lands  near  the  mouth  of  the  Neponset  river  and  on  the  shores  of  ])ov- 
chester  bay.  Said  commission  shall  consider  the  development  and  implementation 
of  recreation  and  conservation  programs  for  the  piotection  and  enhancement  of  the 
natural  characteristics  and  assets  of  said  harbor  and  its  environs.  Said  commission 
shall  suggest  ways  and  means  for  the  financing  of  such  developments.  Said  com- 
mission may  ai^point  a  person  to  act  as  secretary  and  to  correlate  its  findings,  and 
shall  establish  his  comperisation.  Said  commission  maj-  accept  and  expend  gifts 
and  grants  of  money  from  the  federal  government  or  any  other  public  or  private 
source.  Said  commission  may  cooperate  with  any  agency  of  the  commonwealth 
or  its'political  subdivisions,  including  regional  planning  districts  in  the  conduct  of 
its  investigation  and  study,  and  may  enter  into  coojierative  agreements  and  con- 
tracts with  said  agencies  and  political  subdivisions  of  the  commonwealth  for  tlie 
receipt  and  expenditure  of  federal  and  other  grants  and  gifts,  and  for  jirofc-sional 
services,  clerical  ami  other  services  and  supplies  in  connection  therewith. 

Approved  August  IS,  1.960. 
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C!)E  Commonloealtt)  of  Ci3assacfjusett0 


FIRST  liEPORT  OF  THE  SPECIAL   COMMISSION 
ON  THE  BOSTON   HARBOR   ISLANDS. 


Introductory  Statement. 

Boston  Harljor,  its  islands,  waters  and  shoreline  constitute  an 
"^  irreplaceable  resource  that  man  can  either  abuse  and  ultimately 
destroj'  or  improve,  protect  and  utilize  to  serve  a  -wide  range  of 
metropolitan  human  needs.  No  comprehensive  estimate  of  its  value 
as  a  component  of  our  environment  for  living  is  possible.  Such 
values  become  apparent  onlj-  as  man  diminishes  them. 

\        This  Conm'.ission  recognizes  that  the  Harbor  must  be  considered 

^^  as  a  single  body  of  water,  in  which  changes  affecting  one  part  may 
also  affect  other  parts,  and  that  only  on  a  metropolitan  basis  can  the 
Harbor,  its  islands,  waters  and  shorehne  be  protected  and  enhan^-ed. 

Today  the  Harbor  series  the  metropolitan  region  in  a  variety  of 
ways.  Its  waters  make  Boston  both  a  major  seaport  and  a  great 
airport.  It  is  a  vital  recreational  resource.  During  the  summer  of 
1970  the  number  of  persons  in  metropoUtan  Boston  participating  in 
swimming,  fishing  and  boating  on  an  average  weekend  day  has  b  en 
projected  to  330,000  and  in  the  year  2000  some  600,000  people  mil 
be  trying  to  be  in,  on,  or  at  the  edge  of  water  on  a  sunmier  weekend. 
This  figure  almost  ecjuals  the  entire  present  population  of  the  City  of 
Boston.  However,  the  Harbor  also  functions  as  the  termuius  of  our 
metroirolitan  sewer  system.  Vast,  but  undetermined  amounts  of 
raw  and  ti'eatcd  sewage  are  discharged  into  the  Harbor.  For 
example,  the  combination  of  Boston's  storm  and  sanitary  sewers, 
some  a  centurj-  old,  dimip  their  contents  directly  into  the  waters  of 
the  inner  Harbor  causing  serious  pollution  problems  alf)ng  the 
bathing  beaches  in  the  City  of  Boston.  The  pollution  would  con- 
tinue even  if  the  .stc.rni  and  sanitar}'  sewer  outlets  were  ino\ed  a 
few  hundred  feet  offshore.  According  to  an  estimate  of  the  consult- 
ing firm  of  Camp,  Dres.ser  and  McKee,  the  problem  could  onl}'  be 
solved  by  an  outlay  of  8442  million  for  the  construction  of  a  deep 
tunnel    system.     Another   example   of   sewage   discharge   into   the 
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Harbor  is  tl)(  300  million  gallons  of  treated  sewage  and  sludge  which 
the  M.D.C.  dumps  into  the  outer  Harbor  daily. 

The  Harbor  can  serve  hunian  needs  to  a  much  greater  degree  than 
it  docs  to('  y.  Arovmd  its  shores  low-grade  commercial  and  in- 
dustrial uses  can  be  transformed  into  residential,  recreational,  and 
high-grade  commercial  uses.  New  parks,  marinas,  beaches  and  fish- 
ing facilities  could  respond  to  needs  for  local  recreation  for  the 
increasing  population.  A  harbor  community  could  provide  a  wider 
housing  choice,  an  attractive  alternati\'e  to  suburbia,  more  employ- 
ment, increase  tax  revenues  and  may  aid  in  understanding  our 
urban  problems.  But  the  cost  of  utilization  will  be  high.  ^A'hether 
recreation  or  habitation  or  both,  a  measure  of  the  costs  and  Ix-nefits 
mu;t  be  sought  before  an  intelligent  choice  can  be  made. 

liut  the  Harbor  must  be  protected  now  from  needless  and  piece- 
meal destruction.  The  Harbor  should  not  be  treated  as  ordinary 
real  estate,  available  to  be  filled  to  create  new  land.  The  Harbor 
should  he  regarded  as  the  most  valuable  natural  asset  of  the  entire 
metropolitan  region,  an  essential  ingredient  contributing  to  the 
unique  environmental  well-being  of  the  area. 


Conclusions. 

From  its  investigations  and  studies  to  date,  the  Commission  has 
concluded  that: 

1.  The  Harbor  is  a  single  body  of  water  the  planning  of  which  can 
be  effectively  carried  out  only  on  a  regional  basis. 

2.  The  islands,  mudflats  and  shoreline  are  a  basic  component  of 
the  Harbor,  not  mere  real  estate. 

3.  Priority  of  uses  of  the  Harbor  must  be  established  which 
provide  the  greatest  public  benefit. 

4.  Careful  study  must  be  given  to  landfill  proposals  to  avoid  any 
alterations  which  would  hamper  tidal  flushing  of  pollutants. 

5.  Water  cjuality  must  be  improved  and  maintained  at  levels 
sufficiently  liigh  to  permit  full  public  enjoyment  and  use  of  the 
Harbor. 
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CONCURRING  REPORT. 


Senator  James  R.  McIntyiie. 


As  a  member  of  the  Harbor  Islands  Study  Comn^ission,  estab- 
lished under  Chapter  80  of  the  Resolves  of  1966,  I  concur  and  en- 
dorse the  Majority  Report  of  this  commission,  insofar  as  it  declares 
that  the  public  has  a  vital  interest  in  the  Harbor  Islands  and  waters 
of  Boston  Harbor.  It  is  my  belief  that  the  Boston  Harbor  Islands 
constitute  an  unique  natural  resource  of  great  value  for  all  of  the 
people  of  the  Commonwealth,  not  only  for  allowing  increased  op- 
portunities for  public  outdoor  recreation,  including  park  facilities, 
new  beaches  and  picnic  areas,  but  also  for  the  purpose  of  properly 
conserving  and  preserving  the  harbor  for  open  space  and  histoncal 

purposes. 

It  is  interesting  to  note  that  most  of  the  Harbor  Islands  are 
presently  owned  by  the  Conmionwealth  or  her  political  subdivisions, 
and  in  my  estinvation  it  is  in  the  distinct  pubhc  interest  at  this  point 
inmiediately  to  authorize  the  Department  of  Natural  Resources  to 
acquire  all  of  them  into  the  pubhc  domain.    This  would  preface  the 
ultimate  absorption  of  the  Boston  Harbor  Islands  under  the  protec- 
tion of  the  Department  of  Interior  of  the  Federal  Government.    It 
is  my  firm  conviction  after  gi\dng  a  review  of  these  alternative 
proposals  presented  by  the  Boston  Harbor  Islands  Study  Group  of 
Massachusetts  Institute  of  Technology,  that  the  last  alternative  of 
developing  a  new  community  m  the  harbor  is  not  a  beneficial  one 
•to  the  community  I  represent  and  will  further  complicate  the  .serious 
transportation  problenTS.  of  the  metropoUtan  area.    In  fact,  it  is  my 
opinion  that  this  kind  of  crass  commercial  development  of  Boston 
Harbor  would  be  inimical  to  the  welfare  of  the  present  and  future 
generations  of  people  of  the  Commonwealth  bordering  on  xMassa- 
chusetts  Bav.    Utilization  of  the  harbor  to  populate  Massachusetts 
Bay  more  densely  in  my  estimation  would  be  unduly  costly  and 
economically  unfeasible  unless  large  sums  of  public  monies  are  ex- 
pended for  site  acquisition,  preparation  and  development  together 
with  costly  but  essential  transportation  connections  to  the  main- 
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land.  The  benefit  to  the  existing  communities  of  Massachusetts 
Bay  in  my  estimation  would  better  result  if  there  were  a  frontal 
assault  with  all  available  public  monies  for  the  alleviation  of  the 
complex  socio-economic  problems  of  the  core  cities  in  the  urban 
congested  neighborhoods  where  people  now  live,  rather  than  at- 
tempted academic  experimentation  in  Boston  Harbor  with  no  pro- 
jected meaningful  results. 

Respectfully  submitted, 

JAMES  R.   McINTYIlE, 

Senator. 
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MINOKITY  KEPORT. 


Joseph  E.  Brett,  ReprcR-  nLalive. 


As  a  member  of  the  Harbor  Islands  Study  Commission  established 
bj'  Chajiter  86  of  the  Resolves  of  196G,  I  wish  to  point  out  that  I 
ha-\-e  been  favorably  impressed  by  the  work  and  dedication  of  the 
Commission  during  the  past  two-and-a-half  years  and  that  I  am  in 
general  agi'cement  with  the  conclusions  and  recommendations  of  the 
Commi.ssion  as  outlined  in  the  accompanying  report  and  proposed 
legislation. 

In  view,  however,  of  my  long-standing  beliefs  and  principles 
that  Boston  Harbor  should  be  preserved  and  maintained  strictly  as  a 
natural  resource  and  used  solely  for  such  recreational  purposes  as  are 
in  keeping  with  the  general  character  of  open  spaces  and  natural 
resources,  I  object,  therefore,  to  the  inclusion  of  any  reference  in  the 
report  and  proposed  legislation  which  suggests  the  use  of  the 
harbor  or  any  of  its  parts  for  any  purposes  other  than  conservation 
and  recreation. 

For  examples;  I  object  to  the  use  of  such  phrases  as  the  following: 

(1)  "A  harbor  community  could  provide  a  wider  housing  choice,  an 
attractive  alternative  to  suburbia,  more  employment,  increase  tax 
revenues,  and  may  aid  in  understanding  our  urban  problems"  .  .  . 

(2)  " .  .  .  and  for  the  purpose  of  provichng  opportunities  for 
development  of  maximum  pubUc  benefit  in  alleviating  the  complex 
social  and  economic  problems  to  the  urban  metropolitan  area  "... 

(3)  ".  .  .  and  to  provide  opportunities  for  housing,  education,  and 
employment  in  order  to  allcA'iate  the  social  and  economic  prtjblems 
of  the  urban  metropolitan  area"  ...  (4)  ".  .  .  for  residential, 
governmental,  recreational,  educational,  hospital,  business,  com- 
mercial, industrial,  or  other  purposes  .  .  .". 

Such  i^hrases  destroy  tlie  otherwise  well-intentioned  rejiort  of  the 
Special  Commission  wliich  reconnnends  that  Boston  Harbor,  its 
adjoining  rivers  and  streams,  and  all  the  islands,  foreshores,  and 
mudflats  therein,  shall  be  accjuired  by  and  maintained  under  the 
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jun.sdiction  of  the  Department  of  Natural  Resources  for  conserva- 
tion and  recreation  uwes  in  keeping  with  the  character  of  natural 
resources  and  open  sj'  ices. 

RECOMMENDATIOiNS. 

To  preserve  the  widest  realm  of  choice,  the  commission  hereby 
recommends  the  following  draft  legislation  to  acquire  or  control  the 
Harbor  Islands  by  the  Department  of  Natural  Resources  in  a  land 
baniv  under  a  progi-am  of  maintenance  and  impro\-ement  pending 
completion  and  approval  of  a  comprehensive  plan  for  the  harbor. 

JOSEPH  E.   BRETT, 

Representative. 
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PROPOSED   LEGISLATION. 


Cbc  Commoniyealtfj  of  C^a^saclju^cttg 


In  the  Year  One  Tliousand  Nine  Hundred  and  Sixtj'-Nine. 


An    Act    providing    for    an    accelerated    program    of    land 

ACQUISITION  to  CREATE  THE  BOSTON  HARBOR  RECREATION,  CON- 
SERVATION, AND  DEVELOPMENT  PROGRAM. 

Be  it  enacted  by  the  Sena' '  and  House  of  Representatives  in 
Gerieral  Court  assembled,  and  by  the  authority  of  the  same,  as 
foUoivs: 

1  Section  1.    Declaration  of  Policy.  —  It  is  hereby  declared  that 

2  the  pubHe  interest  in  the  islands,  shoreUue  and  waters  of  Boston 

3  harbor  is  in  their  beneficial  use  for  a  variety  of  purposes;   that 

4  certain  islands,  shoreline  and  conservation  lands  bordering  Bos- 

5  ton  harbor  constitute  an  unique  natural  resources  of  great  value 

6  to  the  people  of  the  coinmonwealth  for  the  purpose  of  providing 

7  increased  opportunities  for  public  outdoor  recreation  close  to  the 

8  heart  of  a  conjested  urban  area,  for  the  purpose  of  proper  conser- 

9  vation  and  utilization  of  natural  resources,  and  for  the  purpose 

10  of  providing  opportunities  for  development  of  maximum  pubUc 

11  benefit  in  alleviating  the  complex  social  and  economic  problems 

12  of  the  urban  metropolitan  area;  that  the  public  has  an  interest 

13  in  the  islands,  shoreline  and  waters  as  the  most  valuable  single 

14  resource  of  the  entire  metropolitan  area;  that  the  harbor  is  a 

15  single  body  of  water  that  can  be  used  for  many  pm-poses  but 

16  that  the  harbor  operates  as  a  delicate  pliysical  mechanism  in 

17  which  changes  that  affect  one  part  of  the  harbor  may  also  affect 

18  all  other  parts^ 

19  It  is  fiu'ther  declared  that,  unless  affirmative  action  is  taken, 

20  these  objects  will  not  bo  realized  and  these  lands  will  become  a 

21  blighted  open-area  and  detrimental  to  tlie  safety,  health,  morals, 

22  welfare  or  sound  growtli  of  tlie  area,  Ijccause  the  present  unco- 

il 
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23  ordinated,  haphazard  manner  in  wliich  the  islands^  shoreline 

24  and  waters  of  Boston  harbttr  are  being  used  threatens ^ihe  natural 

25  resource  itself  and  is  therefore  inimical  to  tlie  welfare  of  both 
20  present  and  future  residents  of  the  commonwealth;    that  while 

27  some  individual  projects  may  bo  necessary  and  desirable  for  the 

28  needs  of  the  entire  metropolitan  area,  and  while  some  cities  and 

29  towns  may  have  prepared  detailed  master  plans  for  their  own 

30  harbor  lands  antl  waters,  the  fact  remains  that  no  governmental 

31  mechanism  exists  for  evaluating  indi\'idual  projects  as  to  their 

32  effort  on  the  entire  harbor  area;  that  further  piecemeal  develop- 

33  ment  of  the  harbor  area  may  place  serious  restriction  on  the  use 

34  of  the  area,  may  destroy  the  irreplaceable  feeding  and  breeding 

35  grounds  of  fish  and  wildlife  in  the  harbor  area,  may  further  ad- 

36  versely  affect  the  ciuulity  of  harbor  waters  and  even  the  quality  of 

37  air  in  the  area,  and  would  therefore  be  harmful  to  the  needs  of  the 

38  present  and  future  residents  of  the  commonwealth ;  that  it  is  un- 

39  duly  costly  to  develop  the  area  soundly  tlu'ough  the  ordinary 

40  operations  of  private  enterprise  by  reasons  of  problems  of  access, 

41  by  reason  of  the  existence  of  unsuitable  soil  or  other  geologic 

42  or  physical  conditions;    by  reason  of  the  need  for  unduly  ex- 

43  pensive    foundations,    causeways,    retaining    walls,    or    unduly 

44  exj)ensivc  measures  for  water  proofing  structures  or  for  filling  or 

45  draining  the  area,  or  for  the  prevention  of  the  flooding  tliereof 

46  or  storm  damage  thereto,  or  for  unduly  expensive  measures 

47  incident  to  building  around  or  over  rights  of  way  and  naviga- 

48  tional  channels  in  the  area,  or  for  other\\-ise  making  the  area 

49  appropriate  for  sound  development;    or  by  reason  of  obsolete, 

50  inappropriate  or  otherwise  faulty  platting  or  subdivision,  de- 

51  terioration  of  site  improvements  or  facilities,  location  of  public 
'52  facilities  or  operations  which  by  reason  of  abandonment,  ob- 

53  solescence,  present  use  or  otherwise  detract  from  the  optimum 

54  use  of  the  area,  di\nsion  of  the  area  by  rights  of  way,  diversity 

55  of  ownei'ship  and  control  among  public  agencies  and  ]:)rivate 

56  owners,  or  inadequacy  of  transportation  facilities  or  othei-  utili- 

57  ties;  or  by  reason  of  the  difTiculties  of  development  which  will 

58  not  endanger  public  welfare  by  harming  the  ecological  values  of 

59  benefit  to  the  public,  or  by  reason  of  tax  and  special  assessment 

60  delinquencies;  or  because  there  has  been  a  su])staiitial  change 

61  in  business  or  economic  conditions  or  practices,  or  an  abandon- 

62  ment  or  cessation  of  a  previous  use,  or  by  reason  of  any  com- 

63  bination  of  the  foiegoing  or  other  conditions. 
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64  Therefore,  it  is  hereby  declared  to  he  the  policy  of  the  com- 

65  monwealth  that  certain  islands  and  shoreline  in  and  b(;rdeting 

66  Boston  harbor  should  be  iinniediateb'  acquired  by  or  transferred 

67  to  an  agency  which  shall  thereafter  hold  and  administer  or 

68  transfer  said  lands  in  accordance  with  a  comprehensive  pro- 

69  gram  to  I)e  approved  by  the  legislature  which  shall  provide 

70  for  the  realization  of  these  objectives,  prevent  the  creation  or 

71  continuation  of  conditions  to  the  detriment  of  the  public,  pro- 

72  mote  the  sound  growth  of  the  comnumity  in  order  to  eliminate 

73  sul)standard  conditions  and  to   prevent  their  re(^urr(!nce,   and 

74  to  provide  o]iportunities  for  housing,  education  and  employ- 

75  ment  in  order  to  alleviate  the  social  and  economic  problems  of 

76  the  urjjan  metropolitan  area.    The  acciuisition  of  such  lands  by 

77  eminent   domain   or   otherwise,    and    the    planning,    clearance, 


78  conservation,   improvement  and  rehal)ilitation 


oi    sucli 


lands, 


79  including  cUsposition  in  accordance  with  a  comprehensive  plan 

80  and  under  such  restrictions  as  will  protect  the  public  interest, 

81  for   residential,    governmental,    recreational,    educational,    hos- 

82  pital,   business,   commercial,   industrial,   or  other   purposes,   in- 

83  eluding  the  provisicm  of  streets,  parks,  recreational  areas  and 

84  other  open  spaces,  are  declared  to  be  public  uses  and  purposes 

85  for  which  public  money  may  be  expended  and  the  power  of 

86  eminent  ^domain  exercised,   and  in  support  of  which  private 

87  property  may  be  reg-ulated  by  wholesome  and  reasonable  orders, 

88  laws  and  directions. 

1  Section  2.     Accelerated   Acquisition.  —  The    department    of 

2  natural  resources  hereinafter  referred  to  as  the  acquiring  agency, 

3  is  herebj^  authorized  to  acquire  the  fee  or  any  lesser  interest  by 

4  gift,  purchase  or  eminent  domain  under  the  provisions  of  cliapter 

5  seventy-nine  or  chapter  eighty  A  of  the  General  Laws  for  the 
'  6  purposes  of  recreation  and  conservation  under  a  program  de- 

7  scribed  in  section  five,  such  islands  or  portions  of  islands  pri- 

8  vately  owned  as  are  hereinafter  named  and  such  other  property 

9  as  may  be  necessary  or  expedient  therefore:   Thomjison,  Spec- 
ie tacle,  Peddocks,  Gallops,  Bumpkin,  Greater  Brewster,  Middle 

11  Brewster,  Outer  Brewster,  Calf,  Little  Calf,  Green,  Raccoon, 

12  Hangman,  Grape,  Slate,  Sheep  together  with  i.slets,  rocks,  and 

13  flats  adjacent  thereto,  provided  that  existing  private  uses  not 

14  inconsistent  with  the  purposes  of  this  chapter  may  be  permitted 

15  to  continue  subject  to  periodic  review. 
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16  Said  acquiring  aj^oncy  is  further  authorized  to  acquire  l.y 

17  Kift  or  therewise  without  cost  to  the  commonwealth,  any  island 

18  islet  rocks,  fiat  land  or  portion  thereof  in  Boston  harbor  owned 

19  by  any  city  or  town  or  agency  of  the  federal  government. 

1  Si  <"noN  3      Other    Commonweallh    Lnvds.  —  The    acquiring 

2  agency  shall  designate  such  lands  located  in,  under  or  bordering 

3  Boston  harbor  south  of  a  line  drawn  from  Castle  island  to  the 

4  neck  of  Deer  island  wliich  are  owned  or  under  the  control  ot  any 

5  department,  commission  or  agency  of  the  commonwealth  and 

6  which  are  not  actually  being  used  as  the  site  of  a  public  facility 

7  such  as  a  park,  recreation  area,  road,  school,  or  sewage  disposal 

8  site,  and  said  lands  shall  thereafter  be  under  the  control  of  the 

9  acciuiring  agency  for  the  purpose  of  this  act. 

1  Sectiox  4.     Tidclands  License. -^^o  license  shall  be  issued 

2  under  the  provisions  of  chapter  ninety-one  for  any  tidelands 

3  bordering  on   or  lands  under   "Boston   harbor   south  of  hne 

4  drawn  from  Castle  island  to  the  neck  of  Deer  island     without 

5  express  legislative  approval  after  the  recommendations  uf  the 

6  acquiring  agency. 

1  Sfctiox  5.     Administration. -- Lax^ds  acquired  by  or  trans- 

2  ferrcd  to  the  acquiring  agency  shall  be  held  and  mantamed 

3  for  the  pm-poses  of  this  act  under  a  program  of  maintenance  and 

4  improvement  pending  the  .■omplction  and  approval  of  a  com- 

5  prehensive  plan  for  the  area,  and  the  acquiring  agency  may 

6  expend  such  sums  as  may  be  appropriated  therefor. 

1  Section  6.     Capital    Outlay. -To    meet    the    expenditures 

2  necessary  in  carrying  out  the  construction  and  improveiaents 

3  authorized  in  section  Two  of  this  act,  the  state  treasurer  shall, 

4  upon  request  of  the  governor  and  council,  issue  and  sell  at  public 

5  or  private  sale  bonds  of  the  commonwealth,  registered  or  with 
G  interest  coupons  attached,  as  he  may  deem  best,  to  an  aniount 

7  to  be  specified  by  the  governor  .nd  council  from  tmie  to    ime, 

8  but  not  exceeding  in  the  aggregate  the  sum  of  ten  milhon  do  ars. 

9  All  bonds  issued  by  the  commonwealth  as  aforesaid  shall  be 

10  designated  on  their  face,  Boston  harbor  islands  Acquisition  Act 

11  of  1909   and  shall  be  on  the  serial  payment  plan  for  such  maxi- 

12  mum  term  of  years,  not  exceeding  twenty  years,  as  the  governor 
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13  may  recommend  to  the  General  Court  pursuant  to  section  three 

14  of  Article  LXII  of  the  Amcn(]"ients  to  the  Constitution  of  the 

15  Comnionwcalth,  the  maturities  thereof  to  be  so  arranged  that 

16  the  amoinits  paj'able  in  the  several  years  of  the  period  of  amor- 

17  tization  other  than  the  final  year  shall  be  as  nearly  equal  as  in 

18  the  opinion  of  the  stale  treasurer  it  is  practicable  to  make  them. 

19  Said  bonds  shall  boar  interest  semi-annuallj^  at  such  rate  as  the 

20  state  treasurer,  ^^'ith  the  approval  of  the  governor,  shall  fix. 

21  The  initial  maturities  of  such  bonds  shall  be  payable  not  later 

22  than  one  j^ear  from  the  date  of  issue  thereof,  and  the  entire;  issue 

23  not  later  than  June  thirtieth,  nineteen  hundred  and  ninety-nine. 

24  Fifty  per  cent  of  all  interest  payments  and  payments  on  accoimt 

25  of  principal  on  such  obligations  shall  be  paid  from  the  metro- 

26  politan  district  commission  funds,  to  be  assessed  by  methods, 

27  fixed  by  law  and  the  balance  shall  be  paid  by  the  common- 

28  wealth. 

1  Section  7.     Federal   Funds.  —  The    acquiring  agency    shall 

2  have  authority  to  contract  with  agencies  of  federal  government 

3  for  the  receipt  of  funds. 

1  Section  8.    Planning.  —  The  acquiring  agency  together  v,i{]i 

2  the  special  coimnission  created  pursuant  to  chapter  eighty-six 

3  of  the  resolves  of  nineteen  hundred  and  sixty-six,  to  make  an 

4  investigation  and  studj'  relative  to  the  construction  of  bridges, 

5  tunnels,  causeways,  dams  and  the  use  of  land  fill  to  connect  the 

6  various  islands  of  the  Boston  harbor  to  each  other  and  to  the 

7  mainland,  and  relative  to  the  use  and  dcvt^lopment  of  lands  near 

8  the  mouth  of  the  Neponset  river  and  on  the  shores  of  Dorchester 

9  bay,  as  most  recently  revived  and  continued  by  chapter  fi\-e  of 

10  the  resolves   of  nineteen  hundred   and   sixty-nine   or  its  suc- 

11  cessor  agency  shall  prepare  comprehensive  plans  to  caiTy  out 

12  the  purpose  of  this  act,  may  engage  such  consultants  as  are 

13  necessar}',  and  shall  submit  the  results  of  its  investigation,  study 

14  and  jilanning  to  the  legislature. 

1  Section  9.    Severeibilittj.  —  Tlie  provisions  of  this  act  hereby 

2  declared  to  be  severable  and  if  any  such   provision  or  (he  ap- 

3  plication  of  such  provision  to  any  person  or  circumstance.--  shall 

4  be  held  to  be  invalid  or  unconstitutional,  such  invalidity  or  mi- 

5  constitutionality  shall  not  be  construed  to  affect  the  validity  or 
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7  on.  or  the  apphcatiou  of  .such  provision  to  persons  or  circunt 

8  stances  other  than  those  as  to  whic].  it  is  held  inval  d      It  ^ 

9  hereby  declaz-ed  to  be  the  legislative  intent  that  said  s'ect  ons 

0  would  have  been  adopted  had  such  invalid  or  uncoi^^itu   ona 
11  provisions  not  been  ii,c!ud,d  therein.  ""constitutional 

1  Skctiox  10      Pa^ocrs  of  Other  Agencies.  -  This  act  shall  not 

2  be  eonstr  „ed  to  lin.t  the  power  or  authority  of  any  depar     Jnt 

3  board  of  co.runission  of  the  commonwealth  or  of  anrpo       !)' 

5  ^rem,    provided,   however,   that  in,   under  or  borderin-  the 

7  neck  of  Deer  island  there  shall  be  no  acquisition  of  land  bv 

8  eminen    domain  by  other  than  the  acquiring  agciu.y        d  no 

9  public  lane    on  or  bordering  said  area  may  be  ^old    lea    d  or 

0  used  as  a  dump  or  refuse  disposal  area,  and  no  .sa.^  g  a^d  o 

1  oil  may  be  removed  therefrom  or  deposited  thereon    and  lo 

12  structure  may  be  built  thereon,  without  the  appro vd  of  te 

13  acquiring  ageiLcy.  ip^ovai  oi   me 

2  JTT  Y-  1  "^'•^r"''''  "^  ^rea-~For  tlie  purposes  of  this 
2  act,  Boston  harbor  shall  be  defmed  as  the  body  of  water  wes  to 
o  a  line  drawn  from  Point  Allerton  in  Hull  to  the  Gmtes  1  oht 
4  house  and  south  of  a  line  drawn  from  the  Graves  ligl  t  hou       o 

6  drawn  from  the  most  northwesterly  point  of  Deer  island  to  the 

7  most  northeasterly  point  of  Castle  island.     This        a  in  lud  s 

9  bay  and  Hull  bay  and  including  the  waters  and  foresLres  of  a 
0  nv-f'  --ks  and  streams  flowing  into  the  harbor  to  the  1  li' 

11  0  t  dal  flow  and,  further,  including  all  islands,  mudflats,  ma  X 

12  and  foreshores  lymg  within  the  area.  ,  "uisuts. 


?.  r    c. 
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